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Main    CVODE   Integrator

cvode.h, cvode.c

spgmr.h, spgmr.c

    SPGMR

LLNLMATH

llnlmath.h, llnlmath.c

ITERATIV

iterativ.h, iterativ.c

cvspgmr.h, cvspgmr.c

CVSPGMRCVDIAG

cvdiag.h, cvdiag.c

User Program

main(...),    f(...),    Precond(...),     Psolve(...)

Future additional
  linear solvers

NVECTOR

nvector.h, nvector.c

LLNLTYPS

llnltyps.h

ÉqÊÌËÎÍ5Ï ��ÐqÑ�Ò,ÓpÔ)ÕÖÕ-×�ØÙÓ�ÚIÛ�ØÙÚ�Ó�Ò�ÜsÝÎØÌÞ�Ònß�à�ÐámâcãIÔ�Ûåä�Ôçæ�ÒéèPê>Üéë�Ú�Õ�Ò,×GÛ�Ü)ìGã�Ó�íî×�íÖï�æðØÌÞ�Ò�Û�Ò�ïIØgÓpÔ)Õ�×�Ü)Õ	Ñ�Ò�ÓPÔ�ÓpÒGë)íî×�ØÙíÖï-æ)Ú�íî×pÞ�Òåëñ�ò ÓpÜ�Ú�ï�ë�Òåë ñ Ü�ó-Ò�×åômõLÞ-íÖÕ�Ò=ØÌÞ�Ò�Ú-×�Ò�Ómã8ÓpÜ�æ)Ó�Ô�ì¾ôGæ�Ò�ï8Ò�Ó�íöÛVÕ	íÖï8ÒåÔ�Ów×,Ü)Õ	Ñ�Ò,Óå×åô:Ô�ï�ë÷Ô)Ú�ó�íÖÕ	íöÔ�Ó ò ìTÜéë�Ú�Õ�Ò,×�Ô�Ó�ÒVíÖï/Ú�ïRÓpÜ�Ú�ï�ë�Òåëñ Ü�ó-Ò,×,è

÷



¸�2?1Ñ2/ø �¢�3:G�±7��x>s�s��� 2v©x�RN�£L=UKU^HKPRMBVRS]ZOMOSYL=� �BXRJ]b�HKPR�QUKXR\RN�J]N5kON5STL=U��
N£L=\RN5S¡ª3U^N5JxJYZ�bY�3LfbxkfL=Sn�
H^Z=XRJx�¬Lf�QSYZ=J�L=PR\�\3Lfb�L�b�_eV@NQJm�£L=P�w�N�XRJ]NQ\¨s¸©x�RN��RNQL=\RNQSxª3UKNQJxbT�RLfbmL=SYN�L=Uo�¡L£_eJ�SYN5deX
H^SYN5\`LfSYN=Ðù £¢£�¥Î£I¦�´�µÎúrûp°��v���RHK���´\RN5ªRPRNQJ�bT�
N`b�_eV�N5J1�7 ¢¡L£�ü{¤-¥�¦E �§L ��ýü\¨ª�ª¢£� IgÎl,ZOS¬w@ZeZOU^NQL=PÑj���LfPR\

�QZ=PRJ]bTL=PcbTJÿþ������8±�L=PR\1³����7±ù �²�ª
	L ýûp°���bT�RN	�RN£Lf\RNQS�ª3U^N¼l,ZOSBz�CEDFG������RHK����\RN�ª3PRNQJÃbT�RN	JYN�kONQSYL=U�b�_eV@NQJ¼LfPR\rkfL=S]H^ZOXRJ
�QZ=PRJ]bTL=PcbTJQ�@L=P
\qHKPR�QUKXR\RNQJ¡l,X
PR�5bYH^ZOP�VRS]Z=bTZ=b�_eV@NQJù ¥�²7 E�¦�ªR�¾û�°��ÑbT�RN��RNQL=\RN5S�ªRU^Nl,ZOS¡bT�
NÃ��CG�z¢©mDÔ�� Ze\RXRUKN�ZOX
bYU^HKPRNQ\�L=w@Z/kONù ¯�µn¤mûp°��3bT�RNÃ�`AWt��RN£L=\
NQS�ª3U^N

tulmbT�RN�XRJ]NQS[���RZeZOJYN5J	�EN5�xbYZOP�HKbTN5STLfbYH^ZOPrbTZOMON�bT�RN5S���HKbY�§bY�RN�U^HKPRN£LfSBJ]_eJnbTNQ� J]ZOUKk=NQS �
A�Ó��`Ô��
bT�
NQP�g?�	H^PRHK�¬L=UKUK_
j�bT�RNl,ZOUKU^Z/��H^P
M��RN£Lf\RNQSxª3UKN���H^U^U�w�NS]NQd±XRH^S]NQ\�wc_qz�CED�FGxÐù �²ú�µL§8¯7�¾û�°��±���RH^���[HKJ�XRJ]NQ\[��HKbT��bY�RNx·S]_eUKZ9kÃJYZ=UKkON5S��
A�ÓÃ�qÔhH^P�bY�RN¡�5ZOPcbTN�«eb�Z=l@A�CEDFGxs

©x�RHKJ�HKP´bTXRS]P®HKPR�QUKXR\RN5JqL$�RNQL=\RN5S�ª3UKN�g�¤�¦7 ��7¡8¦Î¤�²�û�°Rj����RH^���®NQP±XR�	NQSYLfbTN5J�bY�RNp°eHKPR\�Z=l
VRS]NQ�QZ=PR\RHKbYH^ZOP
H^PRM[L=P
\�bY�RN����RZOHK�QNQJ�l,ZOS¡bY�RNÃÓ�SYL=�[�É�'���R�	H^\
b¢VRSYZe�QN5JYJ5s

DvbT�RN5S�RN£Lf\RNQS]J�� L£_yw@N¼PRNQN5\RNQ\���L=�5�QZOS]\RH^P
M�L=J�bTZ�bT�
N¼���RZOH^�5N¼Z=l�VRSYN5�QZOPR\
HKbTHKZOPRN5SQ�¨N�bT�=sBt�P¿Z=PRN¼Z=l
bT�
NBN�«
L=�	VRUKNQJ�bTZ l,Z=U^U^Z/���RV
SYNQ�5ZOPR\RHobTHKZOPRH^P
M HKJm\
ZOPRNÃ��HobT�`L wRUKZ'��°O��\
H¥L=MOZ=P3L=U¨� LfbTS]Ho«�sx³3ZOSxbT�
H^JQ�ÑbT�
N
�RNQL=\RNQScú-¯�¡L£�£�	L R¥Îú� ýûp°`H^JxH^P
�QU^X
\RNQ\¨s¸�2Ù��2 þ ó����*�±6£8�4�8���6�����ò ���e7��ö��û��3>�4��Ã798�Ñ7���� 2�©x�RN�XRJ]NQS��~J�VRS]ZOMOSTLf� ��XRJnbx�3L£kON�bT�
N
l,ZOUKU^Z/��H^PRMBJ]bTN5VRJmH^P�bT�RN�ZOS]\RNQSxHKPR\RHK�£LfbYNQ\¨Ðù������ � ¥�¤�¦����L¡5�¢§��ü��L¡5�¢§5²����[bYZyH^P
HKbTH^L=U^HKÖQN[�qA¸tHolxXRJ]NQ\$wc_rbY�RN¬X
JYNQS��~JBVRSYZOM=STL=��s�²ENQS]N¡��¢§�LfPR\1¡��¢§5²	L=SYNxbT�
NE�5ZO� � L=PR\[UKH^PRN�L=S]MOXR�	NQPcb��QZOX
P±bYNQS�L=PR\¬L=SYSYL/_�SYNQ�5NQHokONQ\¬w±_÷¯�¡E¤-¥�sù �'N�b=¬E£¢ªL8¡L£'��bT�
NBU^Ze�£LfU�k=NQ��bTZOS�UKNQPRMfbT�$gÎbT�RNÃJYXRwe�ukON5�5bYZOS�U^N5PRM=bY�`l,ZOS�bT�RHKJEVRS]Z'�5NQJ]JYZOSTj��n¥E ! 3�

bT�
N¿M=U^ZOw3LfUEkON5�5bYZOSqUKNQPRMfbT�Øg,bY�RNpVRSYZOw
U^NQ� JYHKÖQN 9r�LfPR\´bT�RNpJYX
� Z=l�LfU^UEbY�RN�kfL=U^XRN5J�Z=l¬E£¢ªL8¡L£Oj��@L=PR\�bT�
NÃLf�5bTHokON�JYN�bmZ=l�V
SYZe�QNQJ]JYZOS]JQsù ¯�¡7�°�±5¥�²#" � ·7 7 � ¥n¤�¦ ���$� �)5ª�¯�¯�üº¬E£¢ªL8¡L£�ü ¥E � ðü%�7¡��¢§��ü&�L¡5�¢§5²�����bYZrHKPRHKbYH¥L=UKH^Ö5N bT�
N
�mC�G�z¢©mD�Ô)� Ze\RXRUKN=s�²mNQSYN<5ª�¯¢¯yH^J�bT�RN��`AWt��QZO�	��XRPRHK�£LfbYZOSQ�3J]N5bHKP`ZOP
NBZ=l�b���Z¬�¢L£_'J5Ð
tul�L�VRSYZ=V�N5SJYXRwRJ]N5b�Z=l�L=��bTHKk=N�VRS]Z'�5NQJYJ]ZOSYJ�HKJvbTZ�w@N�XRJ]NQ\¨�ð5ª�¯�¯���XRJnb�w�N¼J]N5b�wc_yJ]XRHKbTL=wRU^N
�`AWtv�QL=U^UKJQs�D�bY�RNQSn��H^J]N=��bTZ�JYV@NQ�5HKlÎ_qbT�3Lfb�LfU^U�V
SYZe�QNQJ]JYZOS]JBLfSYN�bTZ�w@N¼XRJYN5\¨�ð5ª�¯¢¯¿�BXRJ]b�w@N
NQHobT�RN5S ���$� '�(���� )*( ����+�Z=S;¬��,���Ñsù �'N�bBbT�
N¬kON5�5bTZ=S#´pZ=lxH^P
HKbTH^L=U�kfL=UKXRNQJ5syÈEJ]N¬bT�
N¬� L=�QS]Z ¬ · � �!-¢±.��´ýü�´�	L¡�¦7¡rü ¯�¡7�°L±5¥�²����
HKl�L=P¤N½«'H^J]bYH^PRM�L=SYSYL£_�´�	L¡8¦7¡¦�QZOPcb�LfH^PRJ[bT�RNqH^PRHobTH^L=U�kfL=UKXRNQJ	Z=l ! s�DvbT�RN5S]��HKJYN=�x� L=°fNqbT�
N
�£LfU^U�´/" ¬ ·�¬L �0���¥E ! ýü©¯¡7�°�±5¥L²�����L=PR\�UKZcL=\qH^PRHobTH¥LfU�kfL=U^XRN5J�H^PcbYZ bT�
N¼L=SYSYL£_q\
N5ª3PRN5\pw±_¬ ·�+��5³�����´��±sù �²�ª
	L  ¯� I¯1" ' ·ª�	L  � ¡7£¢£¢ª���Eû¢û¢û2���r���RHK����L=U^UKZ'�QLfbTN5J HKP±bYNQS]P3L=Uv�	NQ�	ZOSn_�l,Z=S�z�CEDFGx�
H^P
HKbTH^L=U^HKÖQN5Jvz�CEDFGx��L=PR\pS]N5bTX
SYPRJ�L�V�Z=H^PcbTN5SvbTZ�bT�
N	z�CED�FG®� N5� Z=S]_qJ]bTS]XR�5bYXRSYNfs�gi�'N5N
\RN�b�L=HKU^J¡w@NQUKZ9��sÀjù3' ·,�8µL§8¯7�4�Eû¢û¢û2���EHol��mN5�xbYZOP`HobTNQSYLfbTHKZOP�HKJx���RZOJYN5P¨sg��'NQN�\RN�b�L=HKU^J¡w@NQUKZ/��sìjù ¤R ��5" ' ·�ª�	L 6�)�²�ª�	7  ¯� I¯�ü ¦�ª87L¦:ü\´:ü%�5¦¾ü®¤�¦E¡7ú89����!l,ZOS�NQL=����V�ZOHKPcbq¦:"w¦ª87�¦L�b����RH^���
ZOX
bYVRX
bvH^Jv\
NQJYHKSYN5\¨s��'N�b#¤�¦7¡Eú89�bTZ ¬ ( � � ����bTZ��RL/k=NBbT�
N�H^PcbTN5MOSTL�bTZOSmZ/kONQS]JY�RZeZ=b=¦�ª87�¦yLfPR\
H^PcbYNQSYV@ZOU^LfbTNf�
ZOS ( ¬5± �8³¢± � bYZ¼b�L=°fNÃL[JYHKPRMOUKN�J]bYNQVyLfPR\�SYN5bYXRSYP�sù ¬ ·�+ � � �*( �8±.��ZOS ¬ ·Lþ¢�L ¢ 6�rXRV@ZOP´�5ZO� V
U^N5bYH^ZOP¤Z=l�bT�RN�HKP±bYNQMOSYLfbTHKZOP¨�¡bYZ�\
N£L=UKU^Ze�£LfbYNqbT�
N
�	NQ�	ZOS]_ l,ZOS¡bT�RNk=NQ�5bYZOSw´Ñ�ÑL=U^UKZ'�QLfbTN5\�w±_ ¬ · � ��-¢±�ZOSw¬ ·L¬L 
0@�3SYN5JYV@NQ�5bYHKk=NQUK_=sù3' ·�ª
	L �þ¢�L � ;�)�²�ª
	L  ¯� R¯<���¡bTZ¼l,S]NQNbT�RN��	NQ�	ZOS]_�L=U^UKZ'�QLfbTN5\¬l,ZOSmz�CEDFGxsù=� ·7 EIþ¢�L ¢  ����� �å¯¡7�°�±5¥L²����vbYZ[l,S]NQN�� L=���RH^P
N���\
NQV@NQPR\RN5Pcbv\3L�b�L
s

û



©x�RN�l,ZOSY� Z=l&bT�RN��£LfU^U�bYZ ' ·�ª�	L  � ¡L£¢£¢ªL	HKJ�²�ª�	L  ¯� R¯ ">' ·�ª�	L  � ¡L£¢£¢ª�?��¥E ! ðü �ýü ¦*@rü\´,@rüº£�¯¢¯�ü{¤�¦7 ��:ü®¤�¦ª¢£�ü&�¢�5¦�ª�£�ü¡8¦�ª¢£�ü � 	L¡8¦7¡rüº ����¢��µ¾ü®ª�µ�¦ � ¥¾ü{¤�ª�µ�¦¾ü\�EªIµ�¦:ü ¯�¡7�°L±5¥�²��
���RN5SYN#¥E � qH^J�bT�
N	P±XR�Bw�N5SZ=lxDFGWJH^P�bY�RN[J]_eJ]bYNQ�����qH^J�bY�RN z�l,XRP
�5bTHKZOP�bTZ��QZ=� VRX'bTN $ H^P�bT�
N
DFGx�Î¦,@�H^J�bT�RNÃH^PRHobTH^L=U�kfL=U^X
NÃZ=lð&mLfPR\ ´�@®HKJmbY�RN�HKPRHKbYH¥L=U�kfL=UKXRN�Z=l ! g,���RHK���y�£LfPyw�N�bT�RNÃJTL=�	N�LfJ
bT�
N	k=NQ�5bYZOS÷´`\RNQJ]�QSYHKw�N5\$L=w@Z/kON/j½s�©x�RN<�ÑL=M�£�¯¢¯rHKJ�X
JYNQ\rbTZ�JYNQUKNQ��bÃbY�RN UKH^PRNQL=S��XRUobTHKJ]bTN5Vr�	N5bY�RZe\
L=PR\´� L£_�w�NyZ=PRN`Z=lb���Z$V@ZOJYJ]H^wRUKNqkfL=U^X
NQJQÐA�!+�� � �§ZOSCB!+�þÑs¡©x�RN`b�_eV@NyZ=l�HobTNQSYLfbTHKZOP¤HKJ¬J]NQU^N5�5bYNQ\
wc_�SYN5VRU¥Lf�QH^P
M�¤�¦E ��`��HobT��N5HKbT�
NQS=¬5± ) ³ ( ¬yZ=Scþ��7¬ ' ³ �
( ¬����Ñs&©x�
N	P
N�«ebbT�RS]NQN[V3L=SYL=�	N5bTN5SYJLfSYN¼XRJ]NQ\
bTZqJYN�bBbT�
N¬NQS]SYZOSÃ�QZOPcbYSYZOU�s�©x�RN �ÑL=M®¤�¦ª¢£qH^J�SYN5VRU¥Lf�QNQ\�w±_¿N5HKbT�
NQSD���yZOSE�8·������RN5SYNF���yH^PR\
H^�£L�bTNQJ
JY�QL=U¥LfS�SYN5U¥LfbYHKkONÃNQS]SYZOSvbYZOU^N5STL=P
�QN¼L=P
\�JY�£LfU¥L=SLfwRJYZOUKX
bTNBNQSYS]ZOSvbYZOU^N5STL=PR�5N=�����
H^U^NG�8·yH^P
\RH^�QLfbTN5J�JY�QL=U¥L=S
SYN5U¥LfbYHKk=N�NQS]SYZOSvbYZOU^N5STL=P
�QN¼L=P
\pk=NQ��bTZOS�L=w
JYZOUKX
bTN�N5SYS]ZOS�bTZOUKNQSYL=PR�QNfs�©x�RN[U¥Lfb]bTNQSE���RZOHK�QN¼H^JvH^�	V�ZOSnb�L=Pcb
���RN5P¬bT�RNEL=wRJ]ZOU^X'bTNmNQSYS]ZOSWbTZOUKNQSYL=PR�QNmPRN5NQ\RJ�bTZ�w�Nm\RHKa�NQS]NQPcb�l,ZOS�NQL=���¬�5ZO�	V�ZOP
NQPcb¢Zfl�bT�
N�DFGxs±©x�RN
L=S]MOXR�	NQPcbTJ6�¢�5¦�ª¢£L=P
\<¡�¦�ª¢£�L=SYN�V�ZOHKPcbTNQS]J�bTZEbT�RN�XRJYN5S���JWNQSYS]ZOS!bYZOU^N5STL=P
�QNQJ5�±L=PR\#� 	L¡�¦7¡�H^J!L�V�ZOHKPcbTNQS
bTZ¼X
JYNQSÉ��\RN�ª3PRN5\`JYVRL=�QNV3LfJYJYN5\q\
H^SYN5�5bYUK_	bTZ¼bT�RNX
JYNQS��~Jw�[l,XRPR��bTH^Z=P¨sW©x�RNª3U^NvV�ZOHKPcbTNQS; 5�¢�¢��µ�V@ZOH^PcbYJ
bTZ�bT�
N	ª3UKN¼���RNQS]N¬NQS]SYZOS��	NQJ]JTL=MON5J�l,S]ZO��z�CEDFG�L=SYN¼bYZqw@N	��S]HKb]bTNQP¤gs¬
�,���yl,ZOS¶ú�¦�	Eª87�¦
j�s�¤�ª�µL¦
L=PR\ �Eª�µL¦�LfSYN�H^PcbTN5MONQSmL=P
\qS]N£L=U�L=S]STL£_eJml,Z=SxZOV
bTHKZOP3L=U�H^PRVRX'bmL=PR\�ZOX
bTV
X
b£s�tul¾ª�µ�¦ � ¥�HKJ�SYNQV
U¥L=�5NQ\�w±_þ����,�8±@�RbT�
NQP�bT�
NXRJYN5SxH^J¡PRZfbxMOZOHKPRMBbTZBVRSYZ/keH^\RNZ=V
bTHKZOP3L=U@H^PRV
X
b£�e���RH^UKNvHKl�Hob¡HKJ�³��!�L± bT�RN5P�Z=V
bTHKZOP3L=U
H^P
VRX
bTJ�L=SYN�N�«
L=�	H^PRN5\�H^P ¤�ª�µ�¦¼L=P
\¶��ª�µ�¦@s�©x�RN¢ªRP3L=URLfSYMOXR�	NQPcbQ�I¯�¡E�°�±5¥�²��±HKJ�LvV@ZOH^PcbYNQS!bYZ�� L=���RH^P
N
NQPckeH^S]ZOPR�	NQPcb]�uJYV@NQ�5HKª3��H^P'l,ZOSY� LfbTHKZOP¨s

©x�RN�l,ZOSY� Z=l&bT�RN��£LfU^U�bYZ ' ·,�RµL§�¯7��HKJ' ·,�RµL§�¯7�4�)�²ª�	L  ¯� R¯�ü©µ7�L 8¦�´�µ� rü�§�ú�¦�´5µE rü ¯�¡�HE£mü%	L 7£I¦:ü � �L 7¢ª�¥�	ýü � �Lª�£I²7 rü � 	L¡8¦7¡I�
²EN5SYN«µ7�L 8¦�´�µ� �JYV@NQ�5HKª3N5JBbT�
N VRS]NQ�5ZOPR\RHobTH^Z=PRH^PRM�b�_eV�Nf����HKbY�rkfL=UKXRNQJ>¬ ( ¬5±@�;�5±�þ5³@�?� �KJ�L ³@�!ZOSMB ( ³ L �
L=PR\/§�úI¦�´�µE �JYV@NQ�QHoª3NQJ�bT�RNvÓSTL=�¼�n�'���
� HK\
bWZOSnbT�RZOM=ZOP3L=UKH^Ö£L�bTH^Z=P�b�_'V@N=�±��HKbY�	kfL=UKXRNQJ �*( + � þ � ±�+ J �BZ=S' ���,��� �K' ��� J �Rs3©x�RN�L=S]MOXR�	NQPcbTJ�¯�¡�H�£[L=PR\N	7 L£I¦�L=S]NZOV
bYH^ZOP3LfU�H^P
VRX
bTJxl,ZOS�bT�RN�� L�«'H^��XR� ·S]_eU^Z/k
\RHK� N5PRJYHKZOP�L=PR\ybY�RN	�
A�Ó��`ÔØ�5ZOPckONQS]MONQP
�QN[bTNQJnb��QZOP
J]b�LfP±bQ��SYN5JYV@NQ�5bYHKk=NQUK_=s � 	L¡�¦7¡�H^JL�V@ZOH^PcbYNQSEbYZ
XRJ]NQSn�u\RN5ªRPRNQ\¼J]V3L=�QN����RH^���¼A�CEDFG�V3L=J]JYNQJ!bTZEbY�RN¢X
JYNQS��~J�VRSYN5�QZOPR\
HKbTHKZOPRHKPRMxl,XRPR�5bYH^ZOP
J!l,ZOS&XRJYN�bT�RN5SYNfs¸�2Ù��2 ò©���±7PO0ó¨;?Q?Q���>*�e: ��;&4!<=69>,8@4�� 2	©x�
N`XRJ]NQSn�uJYXRV
VRU^HKNQ\�SYZOX
bYH^PRN5J[�QZOPRJ]H^Jnb¬Z=lvZOPRN�l,XRPR��bTHKZOP
\RN�ª3PRH^P
M¬bT�RN¼D�FGx��L=PR\§g,ZOV
bTHKZOP3L=UKUK_
j¡ZOPRN�Z=SEb���Z�l,XRPR�5bYH^ZOP
JvbT�3L�b�\RN�ª3PRN�bT�
N�VRSYN5�QZOP
\RHKbYH^ZOPRN5Sml,Z=S
XRJ]NH^P bY�RN��
A�Ó��`ÔILfU^MOZOS]HKbY�R�qs&©x�RNvªRSYJ]b¡Z=l�bT�RN5JYN�z¤l,XRPR��bTHKZOPRJ¡\RN�ª3PRN5J $ H^PpgÉµ9j�LfPR\���XRJnbxw�NEZ=l
b�_eV�NR�5°ÎúIþ5¥�s�©x�RN�l,ZOSY� Z=l!bY�RH^Jmz´l,XRPR��bTH^Z=P�HKJQÐ²�ªL¤8	]�4��¤-¥L¦7 �§L ���¬:ü �L ¢¡7£ ¦¾ü ¬ ·7 7�¦ªR��´:ü\¬ ·7 7�¦ªR�%´�	EªI¦:ü ²�ª7¤8	1SR� 	7¡8¦7¡*�
©x�RHKJml,XRP
�5bTHKZOP��3L=JEL=JmH^PRVRX'bmbY�RN�P±XR��w@NQSmZ=l¸DFGWJ�¬Ñ�RbY�RN�kfL=UKXRN�Z=l�bY�RN�H^PR\
NQV@NQPR\RN5PcbvkfL=SYH^L=wRUKN=¦��
L=PR\r\RNQV@NQP
\RNQPcbBkfL=S]H¥L=w
U^N�kON5�5bYZOS_´Ñs ©x�RN¬�5ZO� V
X
bTN5\¿kfL=UKXRN[Z=l $ g'&)( ! jvH^J�J]bYZOSYN5\�H^PpbT�
N 9��ukON5�5bYZOS´�	EªR¦@sW©x�RNEV�Z=H^PcbTN5S¾� 	7¡8¦7¡B�¡LfJ¢JYN5NQP�VRS]N5keH^Z=XRJYUo_[H^P[bT�RNE�£L=UKURbTZ ' ·�ª�	L  � ¡L£¢£¢ªLBH^P¬�'NQ��bTHKZOP 
RsÀÇÃLfPR\
V@ZOH^PcbTJ¡bYZ[\3Lfb�L[SYN5d±XRH^S]NQ\�H^P�bT�
N��5ZO�	VRX
b�L�bTH^Z=P�Zfl $ g'&)( ! j�s�©x�RN5SYN�H^JxPRZ[S]N5bTX
SYP�k=LfU^XRN�l,ZOS�LD�5°ÎúRþ�¥�s

tul�VRSYN5�QZOPR\
HKbTHKZOPRHKPRM�H^JvXRJYN5\¨��bT�RN5P¿bY�RN¼XRJYN5S���XRJ]b�VRSYZ/keH^\RN	L�z�l,XRPR��bTH^Z=PpbYZ�JYZOUokON�bY�RN[U^H^P
N£L=S
J]_eJnbTNQ� TMU " � ���RNQS]N�T×�¬L£_§w@N`N5HKbT�
NQS L�U^N�lÎb¬ZOS LrS]H^MO�cb VRSYN5�QZOP
\RHKbYH^ZOPRN5S � LfbYSYHo«�s�©x�RHKJ�z
l,XRPR��bTHKZOP���XRJ]bmw@N�Z=l!b�_eV@N ' ·,�RµL§8¯E� � �Lª¢£R²7 �þ�¥�sx©x�RN � ú5ª¢£I²7  l,XRPR�5bYH^ZOP��3LfJ�bY�RNl,ZOU^UKZ/��H^PRMBl,Z=SY��Ð¤-¥�¦ � �Lª¢£I²E ;��¤-¥�¦E �§L �� ¬:ü �L ¢¡7£ ¦¾ü ¬ ·7 7�¦ªR�%´ýü ¬ ·7 7I¦�ªR�]�¢´ýü ¬ ·E 7�¦�ªR��²¢¦7 R¯�µ¾ü�L ¢¡L£ §L¡I¯¢¯¡rü�¬ ·7 E�¦�ªR�  
0¢¦¾ü\�L �¡L£V	7 L£I¦7¡rü®£¢ªI¥L§ ¤-¥�¦WS�¥L�L  � ¦��ýü¬ ·7 E�¦�ªR�%�ýü®¤-¥�¦ £R�ýü\²�ªL¤8	WS � 	L¡8¦7¡ðü ¬ ·7 7I¦�ªR�5X��
tubTJxHKPRVRX
b�HKJT¬Ñ�RbT�RNP±XR�Bw�N5SxZ=lWDFGWJ�L=PR\�bY�RNU^N5PRM=bT��Z=l!L=UKU�k=NQ�5bYZOSYJY��¦��'bT�RN��QX
SYSYN5PcbmkfL=UKXRN�Z=l&bT�
N
H^P
\RNQV@NQPR\
NQPcbvkfL=S]H¥L=wRUKN
�E´Ñ�3bT�
NÃ�5XRSYS]NQPcbEkfL=UKXRN�Z=l�bY�RN�\RNQV@NQPR\
NQPcbvkfL=S]H¥L=wRUKN�kON5�5bTZ=SZ�Î��´Ñ�3bT�
NÃ�5XRSYS]NQPcb

ÿ



kON5�5bYZOS $ g*&)( ! j��7²¢¦7 I¯�µ��@L¼V@ZOH^PcbTN5SxbTZ[� N5� Z=S]_�LfU^U^Ze�£L�bTNQ\�LfJELfP 9��ukON5�5bYZOSm��ZOS]°eJ]V3L=�5N
��L=PR\ §7¡I¯¢¯�¡R�
bT�
N¢�QX
SYSYN5Pcb�kfL=U^XRN�Z=l3bY�RN¢J]�£L=U^L=S z HKPÃbT�
N¡�EN��xbTZOP¼� LfbYSYHo«	gi}Oj½s�³3XRSnbT�RN5S�H^P
VRX
b�VRL=STL=�	N5bYNQS]J�L=S]N; 
0¢¦@�bT�
N�NQS]SYZOSv��NQHKMO�cb�kON5�5bYZOSZ��	L L£R¦7¡R��L=PyHKPRVRX
bvbTZOUKNQSTLfPR�QNÃHKl � ú5ª�£I²7 �HKJvbTZ¬XRJYN[L=P`HKbTN5STLfbYHKk=NB�	N5bT�
Z'\�¥L�L  � ¦��Ñ�RL�V�ZOHKPcbTNQSWbYZÃbT�
N�A�CEDFG¦\3Lfb�Lc¥L�7 R�±bT�RNEP±XR��w@NQS�Z=l��£LfU^U^J�bYZÃbY�RN��[S]ZOX
bTHKPRN
�¢�Ñ�±bT�RNESYH^M=�±b
�3L=P
\�J]H^\RN�k=NQ��bTZOS�H^PbY�RNWU^HKPRN£L=S�J]_eJ]bYNQ�N�L£R�Ñ�=L=P�HKPRVRX
bq�3L=M�JYN5b�bYZM[¸bTZ�HKPR\RH^�QLfbTN�L¡U^N5lÎb�V
SYNQ�5ZOPR\RHobTHKZOPRNQS
ZOS]\�l,ZOSxL�S]H^MO�cbxV
SYNQ�5ZOPR\RHobTHKZOPRNQS5s � 	L¡8¦7¡ H^J�bT�RN�V@ZOHKP±bYNQS¢bYZ�bT�RNX
JYNQSxV
SYNQ�5ZOPR\RHobTHKZOPRNQS¢\3Lfb�L�VRL=JYJ]NQ\
bTZ ' ·,�RµL§8¯E�Ñs�©x�RN¼ZOPRUo_�ZOX
bTV
X
b�L=S]MOXR�	NQPcb�HKJ^XÑ��bT�
N�kONQ��bTZOSv�QZO�	VRX
bYNQ\�wc_ � ú5ª¢£R²7 Rs�©x�RN¼H^PcbYNQMON5S
SYN�bTXRS]PRNQ\�kfL=U^X
N�H^J¢bYZ[w�NPRN5McLfbYHKkONHol�bT�RN � ú5ª¢£I²E  l,X
PR�5bYH^ZOP�l?L=HKU^N5\¬��HKbY��L=P�XRPRSYN5�QZ/kON5STL=w
U^N�NQS]SYZOS5� S
HKl � ú5ª¢£R²7 ¬�¢L=J�JYXR�5�QNQJ]J]l,XRU��ÑZOS�V�ZOJ]HKbYHKkONHol�bT�RN5SYN�¡LfJvL¼SYN5�QZ/kON5STL=w
U^N�NQSYS]ZOSQs

tul�bT�RN�X
JYNQS��~J�VRS]NQ�5ZOPR\RHobTH^Z=PRNQS SYNQd±XRHKSYN5J�bT�3Lfb�LfP±_ÒOL=�5ZOwRH¥LfP´SYNQU^LfbTN5\´\3LfbTL¦w�NyN�kfL=U^X3L�bTNQ\´Z=S
VRS]NQVRS]Z'�5NQJYJ]NQ\¨�@bT�RN5PqbY�RH^J�PRN5NQ\RJmbTZ¬w@N�\RZOPRN�H^P�bT�
NÃZOV'bTH^Z=P3L=U¨XRJ]NQSÉ��JYX
VRVRU^HKNQ\yz®l,XRPR��bTH^Z=P � �L 7¢ª�¥�	Ñs
�qZOJnb�Z=l�bY�RN	L=SYM=XR� N5PcbTJl,ZOS�bT�
H^Jl,XRPR��bTH^Z=P¿�RL/k=N w@NQN5PrJ]NQN5P¦L=w@Z/kON=s[©x�RN � �L E5ª�¥�	yl,XRPR��bTH^Z=Pr�3LfJ
bT�
N�l,Z=SY��Ð¤-¥�¦ � �L 75ªI¥�	_��¤-¥�¦7 5§L ��%¬ýü �L ¢¡L£ ¦:ü ¬ ·7 E�¦�ªR�%´ýü ¬ ·E 7�¦�ªR�%�¢´:ü©¨ª�ª¢£� 5`LªK9:ü¨ª¢ª¢£� #S
`787L� � ¦��:ü��L ¢¡L£ §L¡I¯¢¯¡rü�¬ ·7 E�¦�ªR�  
0¢¦¾ü\�L �¡L£ °¾ü �L �¡L£V7L�Eª87¢¥,	ýü£¢ª�¥L§2¤-¥�¦WS�¥L�L  � ¦��ýü ²�ªL¤K	>S � 	L¡�¦7¡rü¬ ·7 E�¦�ªR�]²¢¦7 R¯�µ[qü�¬ ·7 7�¦�ª8��²�¦7 I¯�µ*\ðü ¬ ·7 7I¦�ªR�]²¢¦7 I¯Lµ,aI�
©x�RN¼LfSYMOXR�	NQPcbYJE���RHK���y�3L£kON�P
Z=b�w@NQN5Py\RH^J]�QXRJ]JYN5\¿V
SYN5keHKZOXRJYUo_qL=SYN�bT�RNÃl,ZOU^UKZ9��HKPRMRs¡©x�
N�H^PRV
X
b��3L=M`LªK9H^P
\RH^�QLfbTN5J¬���RN5bY�RNQS�ZOS¬PRZ=b�ÒOL=�5ZOwRH^L=P'��S]NQU^LfbTN5\¤\3LfbTL¦PRNQN5\RJ�bTZ$w@N�SYN5�QZO�	VRX
bYNQ\¨s)tulE`7ªK95"�"þ����,�8±@�±bT�RN5P¬HKb¸HKJWbTZ�w�N�SYN5�QZO�	VRX
bYNQ\	l,SYZO�ºJ]�QSYLfbT���¨s¸tulb`7ªK95"�" ³��!�L±@�eL=PR\�ÒOL=�QZOw
H¥L=P'�uSYN5U¥LfbYNQ\¼\3LfbTL
�¢L=JvJYL/k=NQ\yl,S]ZO� bT�
NBVRS]N5keH^ZOX
JE�QL=U^U¨bYZ � �L E5ª�¥�	Ñ��bT�
NQPqbY�RNB\RLfb�L[�£L=Pqw�NÃSYN5XRJYN5\`��HKbY��bY�RNB�5XRSYS]NQPcb
kfL=U^X
NBZ=l:§L¡I¯�¯�¡Rs�©x�RN¼V3L=SYL=�	N5bTN5SR`7c7L� � ¦��yHKJ�L�V@ZOH^PcbTN5SEbYZ�L¬w�ZeZOUKN£L=PqZOX
bTV
X
b=�ÑL=M�bYZ�w@N�JYN�b�w±_� �L E5ª�¥�	Ñs��'N�bdS�`7c7L� � ¦��:"�" ³����L±�Hol�bY�RN ÒOL=�QZOw
H¥L=P�\3L�b�L��¡LfJÃS]NQ�QZ=� VRX'bTNQ\��!LfPR\rJ]N5bdS
`787L� � ¦��"�"�þ�������±rHKl¢bT�RN�ÒOLf�QZOwRH^L=P�\RLfb�Lq�¢L=J�P
Z=b�S]NQ�QZ=� VRX'bTNQ\¦L=PR\¦JYL/k=NQ\§\3LfbTLq�¢L=J�SYN5XRJYN5\¨s�©x�RN�U^L=J]b
bT�
SYNQN L=S]MOXR�	NQPcbTJÃL=SYN[bTN5� V@ZOSYL=S]_º9��uk=NQ�5bYZOSYJ�L/kfL=HKU¥L=w
U^NBl,ZOS��ZOSY°±J]V3L=�QNfs�©x�RN¬�5XRSYS]NQPcb�JnbTNQV
JYH^Ö5N<°
L=PR\�XRPRHob�SYZOX
PR\RZ=ae7L�Eª87¢¥,	�LfSYN�JYXRV
VRU^HKNQ\�l,ZOSxV@ZOJYJ]H^wRUKNXRJYN�H^P�\RHoa�N5SYN5PR�QN�d±XRZ=bTHKNQPcb��£LfU^�QX
U¥LfbYH^ZOPRJ5s¸�2Ì¸&2 ò©���Ff<g{��ùdh%h�þiQ?Qm�?>�<��'69>?8@4 2�A�CEDFG$H^J¸��SYHKb]bTN5P¬H^P¬LÃ� L=PRPRN5S�bY�3Lfb�V�N5SY�	HKbYJ�Hob�bYZ
w@N�X
JYNQ\�wc_�L=VRVRUKH^�QLfbTHKZOPRJ���S]HKb]bTNQP�HKPBz

KuK
L=J��¢N5U^U±L=J�HKPBzvs9³3ZOS¨bY�RH^J�V
XRSYV@ZOJYNf�fNQL=���ÃAWCEDFG`�
N£L=\RN5S

ª3UKNxH^JW��STL=V
V�N5\	��HobT�	�QZOPR\
HKbTHKZOP3L=UKUK_��5ZO� V
H^U^N5\[U^H^P
NQJWSYNQL=\RHKPRM_ !H5¦7 ���¥kj ' jVl^û�û¢û m±�±�5ZOPR\RHobTH^Z=P3L=U
ZOP´bT�
NpkfL=S]H¥L=w
U^N �µ£87Îú�µÎ£87Îú§w@NQH^P
M�\
N5ª3PRN5\¨sÂ©x�RHKJ�\RH^S]NQ�5bYHKk=N¿�QL=XRJ]NQJ�bT�RNrz

KuK
�5ZO�	VRH^UKNQS bYZ

XRJ]N�z��uJ]b�_eU^N	P3L=�	NQJ����RNQPr�QZO�	VRHKU^H^P
M�bT�RN[l,XRPR��bTH^Z=P¿V
SYZ=bYZ=b�_eV�N5JBNQP
�QZOXRPcbYNQSYN5\¨s�ÈEJ]NQS]JÃ��HKbY�¦z
KuK

L=VRV
U^H^�QLfbTHKZOPRJ�JY�
ZOXRU^\yL=U^J]Z�w�NBL£�¡L=S]NBbT�RLfbv��N¼�3L£kON�\
N5ª3PRN5\¨��H^Pº£¢£I¥£I¦�´�µnúmûp°��&L¬w�ZeZOUKN£L=P�k=LfSYH¥LfwRU^N
b�_eV�Nf�¾¨ª¢ª�£� R�¡J]H^PR�5N`z��3L=J[PRZ¿JYXR����b�_'V@N=sh©x�RN�b�_'V@N1¨Îª¢ª¢£� ¦H^J¼NQd±X3L�bTNQ\�bTZpb�_eV�N ¤-¥L¦@�xLfPR\hJ]Z
L=S]MOXR�	NQPcbTJHKP¿X
JYNQS��QL=U^UKJQ�¨ZOS�QL=U^UKJvbTZ�XRJ]NQSÉ��JYX
VRVRU^HKNQ\pSYZ=X
bTHKPRNQJ5�¨���RH^���rL=SYN¼Zfl�b�_eV@N¶¨ª¢ª¢£� q�£L=P¿w@N
b�_eV�N5\�L=JmNQHobT�RN5Sw¨ª¢ª¢£5 �ZOS>¤-¥�¦qwc_�bT�
NÃXRJ]NQS5sm©x�
NBJTLf� N�L=VRV
U^H^N5JmbYZ	k=NQ��bTZOSE°=NQS]PRNQUKJE���RHK���y�3L£kONBL
b�_eV�N=¨ª¢ª¢£5 ¬S]N5bYXRSYP�kfL=U^XRNf�3HKl�bT�
N�X
JYNQS�HKJxVRSYZ/keH^\RHKPRM¼bT�RN5JYN�°=N5SYPRN5U^JQsn¨2 þpo#�34&:bO2o¶�?8¨<K�$O�ö�>s�7�@8@4G������7I�e<O8@4&:!>Î69>,8�4G�±7�û�8�:&;��*� 2�ÅV
SYH^P
�QH^VRL=U3SYNQL=JYZOP l,ZOS¸XRJYHKPRM
L�V3L=STLfU^U^N5U¸DFGIJYZ=UKkON5SÃJ]XR���$L=JÃA�CEDFG�U^H^N5JH^PpbT�RN	JYZ=U^X
bYH^ZOPpZ=l¢V3L=S]bYH¥L=U�\RHKa�NQS]NQPcbTH^L=UWNQd±X3LfbYH^ZOP
J
g�A¸FGWJ�j½s)�qZOS]NQZ/kON5SQ�EbY�RNyXRJ]NyZ=l�L¦·Sn_'UKZ/k¤HobTNQSYLfbTHokONq� N�bT�RZe\¤l,ZOS	bT�RNyJ]ZOU^X'bTH^Z=P¤Z=l�� L=Pc_�JYXR���
VRS]ZOwRU^N5� JHKJ� ZfbTHKkfLfbYNQ\�wc_�bT�
N	PRLfbTXRS]N[Z=l�bY�RN[XRPR\RN5SYUo_'HKPRM�U^HKPRN£L=SvJ]_eJ]bYNQ� Z=l�NQd±X3LfbYH^ZOPRJ g*
±jEbT�3L�b
��XRJnb�w@N�JYZOUokONQ\�Lfb&N£L=���BbYH^�	N¸J]bTN5V¨s�©x�
N¢U^HKPRN£LfS�L=U^MON5wRSTLfH^�¸J]_eJ]bYNQ�|H^J&U¥LfSYMONf��J]V3L=S]JYN=�OL=PR\BJnbTS]XR�5bYXRSYN5\¨s
²EZ/��N5k=NQSQ�¢HKlvL¿·Sn_'UKZ/k¦HKbYNQSYLfbTHokON��	N5bT�
Z'\§H^J�bYZpw�N�N5a�NQ��bTHokON�H^P$bT�
H^J¼JYN�bYbYH^PRMR�¸bT�
NQPhLpP
ZOPcbTSYHokeH¥L=U

± ù



VRS]NQ�QZ=PR\RHKbYH^ZOP
NQS�PRNQN5\RJEbYZ w@N�XRJYN5\¨smDvbT�RN5S]��H^J]N=�3bT�
NÃSYLfbTN�Z=l��5ZOPckON5SYMON5PR�QN�Zfl�bT�
NB·S]_eUKZ9k�HobTN5STLfbYHKkON
�	N5bT�
Z'\�HKJ¢XRJ]X3L=UKUK_	XRP3L=�5�QN5V
b�L=w
UK_ JYU^Z/��s¸ÈmP
l,ZOS]bYXRP3LfbYNQUo_O�RLfP�N5a�NQ��bTHKk=NVRSYN5�QZOP
\RHKbYH^ZOPRN5S�bYNQPR\RJ¡bYZ�w@N
VRS]ZOwRU^N5�[�uJYV@NQ�5HKª3�fs

²EZ/��N5k=NQSQ�O��N¢�RL/k=N¢\RN�kON5U^ZOV@NQ\�Z=PRN�b�_eV@N�Zfl3VRSYN5�QZOP
\RHKbYH^ZOPRN5S�bT�3Lfb�bYSYN£L�bTJ�L�STL�bT�RN5S!wRS]ZcL=\Ã�QU¥LfJYJ�Z=l
A¸FG���w3L=J]NQ\ VRSYZOw
U^NQ�	JQs�tub¢�3LfJ�w@NQN5P¬JYX
�Q�QN5JYJnl,XRU^Uo_ X
JYNQ\ l,ZOS¸JYN5k=NQSYL=U�S]N£L=UKH^J]bYH^�f�OU¥L=S]MON��uJY�QL=U^N�VRS]ZOwRU^N5� J
{¶µOµQ�'L=PR\�HKJ!HKPR�QUKXR\RN5\�H^PÃLvJYZflÎb��¡L=S]N¢�	Z'\
XRU^N¸��HKbY�RH^P�bT�RN¢A�CED�FG�V3Lf��°fLfMON=s�©x�
H^J��	Ze\RXRU^N¸MON5PRNQSYLfbTN5J
L[VRSYN5�QZOPR\
HKbTHKZOPRN5S¡bT�3LfbmHKJEL[wRUKZ'��°O��\
H¥L=MOZ=P3L=U�� LfbYSYHo« ��HKbY�qNQL=���`w
U^Ze��°�w�N5H^PRM	L[w3L=PR\�� LfbTS]Ho«�s¸©x�RN
wRUKZ'��°±J�PRNQN5\IPRZ=b��3L£k=NrbT�
NrJYL=� NpP±XR��w@NQS�Z=lBJYXRV@NQSÉ��L=P
\ÅJ]XRw'��\
H¥L=MOZ=P3L=U^J�LfPR\®bY�RNQJ]N�P±XR��w@NQS]J
� L/_qkfL=S]_yl,S]ZO� w
U^Ze��°qbTZ�wRUKZ'��°Ñs¼©x�RHKJ�»¡L=PR\e�É»¢UKZ'��°O�ÉF�H^L=MOZOPRL=U&A¸S]NQ�5ZOPR\RHobTH^Z=PRNQS�	Z'\
XRU^N�HKJ�£L=UKU^N5\
A�C»¡»¢FA�ÔmGxs

D�PRN¬�¢L£_rbYZyNQPckeH^J]H^ZOP�bY�RNQJ]N�VRSYN5�QZOP
\RHKbYH^ZOPRN5SYJÃH^JÃbYZ`bT�
H^PR°pZ=lxbY�RN�\RZO� L=HKPrZ=lxbY�RN��5ZO� V
X
b�L��
bTHKZOP3L=U
A¸FGrVRS]ZOwRU^N5�ºL=JWw@NQHKPRMJYX
w�\RHokeH^\RN5\	HKPcbTZ i PRZOP'�uZ9k=NQS]U¥L=VRV
H^PRMJ]XRw�\
ZO�¬LfH^PRJ5s�G¸L=���	Z=l�bY�RNQJ]N
JYX
w�\RZ=�¬L=HKPRJWH^J�bY�RNQP L=J]JYH^M=PRNQ\¼bTZ�ZOP
NmZfl�bY�RN i V
SYZe�QNQJ]JYZOS]J�bYZ�w�N�XRJ]NQ\[bTZ�JYZOUokONxbT�
NvDFG¿J]_eJ]bYNQ��s
©x�RN�w3L=J]H^��H^\
N£LyH^J�bYZpH^JYZ=U¥LfbYN¬bT�RN�VRS]NQ�5ZOPR\RHobTH^Z=PRH^PRM`JYZpbT�3Lfb[Hob[H^J�UKZ'�QL=U¢bYZ¿NQL=����VRSYZe�QN5JYJYZ=SQ�¡LfPR\
L=UKJYZ�bTZpXRJ]N`Lhg?V@ZOJYJ]H^wRUo_¦���RNQL=V@NQS�j[L=VRV
SYZ£«'H^� LfbTN�S]H^MO�cb]�u�3L=PR\$J]H^\RN�l,XRP
�5bTHKZOP¨s§©x�RHKJ	S]NQd±XRHKSYNQJ[bT�
N
\RN�ª3PRHKbYH^ZOP�Zfl�L¼PRN��Il,XRP
�5bTHKZOPiq�g*&)( ! j¸���
H^���qL=VRVRS]Z/«'HK�¬LfbYNQJ¢bY�RNl,XRPR��bTH^Z=P $ g*&)( ! j�HKP�bT�RN\RN�ª3PRHobTH^Z=P
Z=l�bT�RN¬DFGIJ]_eJ]bYNQ� gnµ9j½s�²mZ9��N5k=NQS5��bT�RN	XRJ]NQSB� L£_�JYN�bMq "^$ s�z¢ZOSYS]NQJYV@ZOPR\
H^PRM�bTZ�bT�RN	\RZO� L=H^P
\RN5�QZO�	V�Z=JYHKbYH^ZOP��
bT�RN5SYN�H^JEL	\
NQ�QZ=� V@ZOJYHobTHKZOP�Z=l�bY�RNÃJ]ZOU^X'bTH^Z=P�k=NQ��bTZOS ! H^PcbTZ i \
H^J,Ä]Z=H^PcbmwRU^Ze��°±J ! k �L=PR\`L	\
NQ�QZ=� V@ZOJYHobTHKZOP�Z=l;q�HKPcbTZ	wRU^Ze��°±J]q k s¢©x�RNÃwRU^Ze��°Cq k \RNQV@NQPR\
JvZOP ! k L=PR\qL=UKJYZ	ZOPq�5ZO�	V�Zf�PRN5P±bYJEZfl�wRUKZ'��°±J ! k?r L=J]JYZe�QH¥L�bTNQ\���HKbY�qP
NQH^M=�ew@ZOS]H^PRM¼J]XRw�\
ZO�¬LfH^PRJÃg?J]Zf���QL=U^UKNQ\�MO�
ZOJ]bn���QN5U^U�\3L�b�Lcj½s�Ù�N�bs! k \RN5PRZ=bYN ! k L=X
MO� N5PcbTNQ\ ��HKbT�	bT�RZ=JYNvZfbT�RN5S¢�QZ=� V@ZOPRN5P±bYJ¢ZOP ���RH^���Cq k \RNQV@NQP
\RJQs¸©x�RN5P��¢N��RL/k=Nq�g*&)( ! j " {tq W g*&)( s! W j)(uq8Y£g*&)( s! Y½j�(�}-}-}�(vq�w¬g*&)( s! w¼jÉ�yxgp�Oj
L=PR\�N£Lf���qZ=l&bT�
N�w
U^Ze��°eJzq k g*&)( s! k j¡HKJxXRPR�QZ=XRVRU^N5\�l,S]ZO� bY�RN�Z=bT�
NQSYJ5s

©x�RN�VRSYN5�QZOP
\RHKbYH^ZOPRN5SxL=J]JYZe�QH¥L�bTNQ\���HKbY��bT�RHKJx\RNQ�5ZO� V@ZOJ]HKbTHKZOP��3L=JxbY�RNl,ZOSY�T "]3 � d q�{{T W (|T�Y-(-}-}-}�(|T}wÃ�gnµ S j
���RN5SYN T k x%y U�zG|�kgnµ=µ9j
L=PR\ |�k HKJ�L�\
HKa�NQSYN5PR�QN`deX
Z=bTHKNQPcb�L=VRV
SYZ£«'H^� LfbTHKZOP�bYZev*q k 6 v ! k sI©x�
H^J�� LfbTS]Ho«�HKJ	bTL=°=N5P�bYZ¦w@Nw3L=P
\RNQ\¨�¸��HKbY�$XRVRV@NQS[L=P
\�UKZ/�¢N5S��3L=Uol¥��w3L=P
\
��H^\
bY�RJ>¯�7§LfPR\�¯n£y\RN5ªRPRNQ\hL=JBbY�RN�P±XR��w@NQS¼Z=lmPRZOPe�
ÖQN5SYZr\RH¥L=M=ZOP3L=UKJ¼L=w@Z9k=N`LfPR\¤w@NQUKZ9� bT�RN�� L=H^P§\RH^L=MOZOP3LfUi�WSYN5JYV@NQ��bTHKk=NQUo_Os©x�RNq\RHKa�NQS]NQPR�5Nqd±XRZfbTH^N5Pcb
L=VRV
SYZ£«'H^� LfbTHKZOP`HKJ��QZO�	VRX
bYNQ\pXRJ]H^PRM/¯�7#~N¯Î£�~/\�N�k=LfU^X3LfbYH^ZOP
J�Z=l�q k s�©x�RN¼V3L=SYL=�	N5bTN5SYJ�¯Î£�LfPR\¯�7�PRN5NQ\¿PRZ=bw@N�bT�
N�bTSYX
N¼�3L=UKl¥�uw3L=PR\'��H^\
bY�RJ�Z=l¸bT�
N	ÒOL=�QZOw
H¥L=P�Z=l¸bY�RN¼U^Ze�£L=U!wRU^Ze��°�Z=l�q���HKl�JY� L=U^UKNQS
kfL=U^X
NQJBV
SYZ/keH^\RN¬L`� Z=SYN	N5¾	�QHKNQPcb¼VRS]NQ�QZ=PR\RHKbYH^ZOP
NQSQs��vUKJYZR�!bT�RN�_�PRN5NQ\$PRZfb�w@N bT�
N¬JTLf� N ZOP¦N5k=NQSn_
VRS]Z'�5NQJYJ]ZOSQs¸©x�RN�JYZ=U^X
bYH^ZOP�Z=l&bT�
N��5ZO�	VRU^N�bTNU^HKPRN£LfS¡J]_eJ]bYNQ�

TR� "/�gnµ/ÇOj
SYN5\RXR�5NQJ�bTZ	JYZOUok'HKPRM¼N£Lf���`Z=l&bT�RN�N5deXRLfbTHKZOPRJ T k � k "�� kgnµ£¹cj

±ì±



L=PR\�bT�
H^JxH^Jx\
ZOPRN�wc_�w3L=PR\RN5\`Ù�È�l?L=��bTZOS]H^Ö£L�bTH^Z=P�Z=l;T k l,ZOUKU^Z/��NQ\�wc_�L¼w3L=PR\RN5\`w3Lf��°eJ]ZOUKk=N=s©&Z�XRJYNEbT�RHKJ¢A�C»¢»¡FA¸ÔEG§� Ze\RXRUKN=�cbT�
NvXRJ]NQS¡��X
J]b¡J]XRVRVRUo_[b��¢Z�l,XRP
�5bTHKZOPRJ����RH^���¬bY�RNv�	Ze\RXRU^N
�£LfU^U^J�bTZ	�QZOPRJnbTS]XR�5b�T[sW©x�RNQJ]NBL=S]N�H^P�L=\R\RHobTHKZOP�bTZ¼bT�
N�X
JYNQSÉ��J]XRVRVRUKH^NQ\�SYHKMO�cb]�u�3L=PR\�J]H^\RNl,XRPR��bTHKZOP©�@sù ��l,XRPR��bTH^Z=P\§E£¢ª�?��¬E£¢ª��¡L£�ü�¦:ü ´E£¢ª��¡L£�ü�§E£¢ª��¡L£�ü�� 	L¡8¦7¡*�¼��XRJ]bmw@NÃJ]XRVRVRUKH^N5\�wc_�bT�
N

XRJ]NQS�bYZv�QZ=� VRX'bTN�q�g'&)( ! j½s�tub�U^ZOL=\RJ�bT�RN¡S]N£L=U'L=S]STL£_>§�£¢ª�8¡L£L=J�LEl,XRPR��bTHKZOPBZ=l7¦BLfPR\#´E£¢ªL8¡L£'s
»¢Z=bY�\§E£¢ª�8¡7£ LfPR\©´�£¢ª�8¡L£ L=SYN�Z=l!U^N5PRM=bT�©¬E£¢ª��¡L£'�3bT�RN�UKZ'�QL=U�kON5�5bYZOS�U^NQP
M=bT�¨sù � l,XRP
�5bTHKZOP%I��¥���¬E£¢ª��¡L£�ü�¦:ü ´ýü � 	L¡�¦7¡*�r���
H^������XRJnb�w�NyJ]XRVRVRUKH^N5\bTZ$V@NQS]l,Z=SY� L=U^U
H^PcbYNQSn�uVRSYZe�QN5JYJ]ZOS¼�QZO�	��XRP
H^�£L�bTH^Z=PRJ�PRN5�QNQJ]JTL=Sn_$l,ZOS�bT�
N�N�«'NQ�5X
bTHKZOPhZflEbY�RN1§E£�ª�yl,X
PR�5bYH^ZOP¨�
XRJ]H^PRM¼bT�
N�HKPRVRX
bxk=NQ��bTZOSÿ´�Z=l&b�_eV�Nu¬ ·7 7�¦ªR�Ñs

»¢Z=bY��l,X
PR�5bYH^ZOPRJ¼bTL=°=N�L=J[H^P
VRX
b[bT�RN�JYL=� N�V@ZOHKP±bYNQS«� 	L¡8¦7¡¦L=J¼bT�3L�b[V3L=JYJ]NQ\wc_¦bY�RN�XRJYN5S[bYZ' ·�ª
	L  � ¡L£�£¢ª��L=PR\�VRL=JYJ]NQ\pbTZ¬bY�RN¼XRJYN5S���J�l,XRPR��bTH^Z=P��@�¨L=PR\�PRN5HKbT�
NQSvl,XRP
�5bTHKZOP��3L=J�L�SYN5bYXRSYPykfL=UKXRN=s
©x�RN�X
JYNQSxHKJ¢S]NQJYV@ZOPRJ]H^wRUKNEl,ZOS�VRSYZ/keH^\
H^PRMÃJYV3L=�5N	g?VRS]NQJ]XR�¬LfwRUK_[��HKbY�RH^P/� 	L¡8¦E¡±j�l,Z=S¢�QZ=� V@ZOPRN5P±bYJ¡Z=lG´
bT�RLfbL=S]NB�5ZO� �BXRPRH^�QLfbTN5\`wc_ºI�5¥ql,SYZ=�ÆbY�RNBZfbT�RN5SvVRS]Z'�5NQJYJ]ZOSYJ5��L=PR\qbT�3Lfb�L=SYN�bT�
NQP�XRJ]NQ\�wc_ §E£¢ª�e�
���RHK���qHKJxPRZ=bmN�«'V@NQ�5bYNQ\�bTZ[\RZ L=Pc_��QZO�	��XRP
H^�£L�bTH^Z=P¨s

©x�RN�XRJYN5S���JE�QL=U^UKH^PRMÃVRSYZ=MOSTL=� JY�RZOX
U^\�H^PR�5U^XR\
N�bT�RNl,ZOUKU^Z/��H^PRMBNQU^N5� N5PcbTJQÐù�� ¤-¥n5£87�	L p����µ�²5¨¢¨�	5µL�L ýûp°�����l,ZOS!PRNQN5\RNQ\�l,X
PR�5bYH^ZOP�V
SYZ=bYZ=b�_eV�N5JWL=PR\Bl,Z=S!b�_eV�N � ·�B�B!+�+E¡8¦7¡Rsù=� ·�B�B!+�+7¡8¦E¡ µ 	L¡�¦7¡*�ù ¯�¡7�°�±5¥�²#" � ·7 7 � ¥n¤�¦ ���$� �)5ª�¯�¯�üº¬E£¢ªL8¡L£�ü�¬ýü�¡��¢§��ü�¡5�¢§5²����ù ¬ · � ¡
97 6��´ýü�´�	L¡�¦7¡rü©¯�¡7�°�±¢¥�²��ù �²�ª
	L  ¯� I¯1" ' ·ª�	L  � ¡7£¢ª����¬:üº�ýü]û�û¢û2���ù µ 	L¡8¦7¡/" � ·�B�B!+���£¢£¢ª���ç¬E£¢ª�8¡7£�ü�¯�7�ü1¯Î£mü\§E£�ª��ü�I��¥¾ü � 	L¡8¦7¡*�������
NQSYNybY�RN`X
VRV�N5S
L=PR\qU^Z/��NQSm�3L=UKl¥�uw3L=PR\'��H^\
bY�RJ�L=SYN=¯�7qL=PR\1¯n£'�@SYN5JYV@NQ�5bYHKk=NQUK_��Î§E£�ª� L=PR\ I�5¥qLfSYN�P3L=�	NQJ�Z=l
XRJ]NQSn�uJYXRV
VRU^HKNQ\�l,XRPR�5bYH^ZOP
JZ�3L=P
\\� 	7¡8¦7¡¬H^J�L¼V@ZOH^PcbYNQS¡bTZ	VRS]HKkfLfbTNv\3Lfb�L'sù3' ·,�8µL§8¯7�4���²�ª�	L  ¯� I¯�ü\µL�L �¦�´�µE rü�§�úI¦�´�µE rü ¯�¡!HE£�ü&	L L£I¦¾ü � ·�B�B!+ � �7 75ª�¥¾ü� ·�B�B!+ � �Lª�£�ü µ 	7¡8¦7¡*���¢��HKbY�¦bT�RN��	NQ�	ZOSn_rV@ZOHKP±bYNQS]J �²ª�	L  ¯� I¯§L=P
\eµ 	L¡�¦7¡pSYN5bYXRSYP
NQ\
wc_¬bY�RN�b��¢Z¼V
SYN5keHKZOXRJx�£LfU^U^J5�ebY�RN�l,ZOXRSx�
A�ÓÃ�`Ô®V3L=SYL=� N�bTN5SYJ�g µ7�L 8¦�´�µ� rü�§�ú�¦�´5µE rü ¯�¡�HE£mü	L L£R¦
j�L=P
\bT�RNyPRL=� N5J�Z=lbY�RNyVRS]NQ�QZ=PR\RHKbYH^ZOP
NQS�S]ZOX
bTHKPRNQJyg � ·�B�B�+ � �L 7¢ª�¥¾ü � ·�B�B!+ � �7ª¢£Oj
JYX
VRVRU^HKNQ\���HKbY��bY�RN�A�C»¡»¡FA¸ÔmG¤�	Z'\RX
U^N=sù ¤R ��5" ' ·�ª�	L 6�)�²�ª�	7  ¯� I¯�ü ¦�ª87L¦:ü\´:ü%�5¦¾ü®¤�¦E¡7ú89�����bYZ`�£LfSYS]_rZOX
b�bT�
N¬H^PcbYNQMOSYLfbTHKZOP¿bYZ¦:" ¦�ª87L¦@sù=� ·�B�B!+�þ¢�L � ;��µ 	L¡�¦7¡*���3bTZ¼l,SYN5N�bY�RN � ·�B�B!+ � ��±��	NQ�	ZOS]_ wRUKZ'��°Ñsù3' ·�ª
	L �þ¢�L � ;�)�²�ª
	L  ¯� R¯<���3bTZ¼l,SYN5NbT�RNÃz�C¸Ze\RN�� N5� ZOSn_¬w
U^Ze��°@sù=� ·7 EIþ¢�L ¢  ����� �å¯¡7�°�±5¥L²����¨bTZ¼l,S]NQNbT�RN�A�CEDFG¤�	NQ�	ZOS]_¬wRU^Ze��°Ñs

©x�RS]NQNyZOV'bTH^Z=P3L=UxZOX
bYVRX
bYJ�L=JYJ]Z'�5H¥LfbYNQ\���HKbT�hbT�RHKJ �	Z'\
XRU^N�L=S]NyL£kfL=H^U^L=wRU^N�wc_��¡L£_hZ=l� L=�QS]ZOJQs
©x�RN5JYNÃL=SYNfÐù=� ·�B�B!+ � �!) � �
� ±���µ 	7¡8¦7¡*� " JYHKÖQN¢Zfl
bT�
N�S]N£L=Uc��ZOSY°±JYVRL=�QN�g,U^Ze�£L=UObYZEbY�RN��5XRSYS]NQPcb�V
SYZe�QNQJ]JYZOSTj

XRJ]NQ\`wc_�A�C�»¡»¡FA¸ÔEGxsù=� ·�B�B!+ �c�!) � �
� ±���µ 	7¡8¦7¡*� " J]H^ÖQNBZ=lWbT�RNBH^PcbTN5MONQSm�¢ZOS]°±JYV3L=�5N�g?UKZ'�QL=U�bTZ¬bY�RN��QX
SYSYN5Pcb�VRSYZf�
�QN5JYJ]ZOS�jxXRJYN5\`wc_�A�C»¢»¡FA¸ÔEGxsù=� ·�B�B!+ ¬ J ±���µ 	L¡�¦7¡*� " �5XR��XRU^LfbTHokONP±XR��w@NQS�Z=l?q¬N�kfL=U^X3L�bTH^Z=PRJ�g?�QL=U^UKJ¢bTZ«§E£¢ªL=jxJYZ[l?L=SQs

©x�RN¡�5ZOJ]bYJ�L=J]JYZe�QH^LfbTN5\B��HKbY�¼A�C»¡»¡FA¸ÔmGpL=U^J]ZvH^P
�QU^X
\RNý¥Îú8 8¦!7�µÎú�Ù&È$l?L=��bTZOS]H^Ö£L�bTH^Z=PRJQ��¥Îú� 8¦!7¢µÎú
�£LfU^U^J¡bYZ1R��¥��@L=PR\1¥¢µnú[wRL=PR\RN5\`w3L=��°±J]ZOUKk=NÃ�QL=U^UKJQ�
���RN5SYNc¥Îú� 8¦!7¢µÎú¬LfPR\©¥¢µÎú	L=S]N�Z=V
bTHKZOP3L=U¨z�CED�FG
ZOX
bYVRX
bYJQs

±Zñ



�'HK� HKU¥L=SmwRU^Ze��°O��\RH^L=MOZOPRL=U�VRS]NQ�5ZOPR\RHobTH^Z=PRNQS]J�QZOXRUK\pw�N[�QZ=PRJYHK\RNQS]NQ\p��HKbT�p\RHoa�N5SYN5P±b�bYSYN£L�bT�	NQPcb�Z=l
bT�
N	w
U^Ze��°eJ�T k s�³ÑZ=SN�«
L=�	VRU^Nf��H^PR�5ZO� V
U^N5bYN�Ù�Èºl?L=�5bYZOSYHKÖ£LfbYH^ZOP`ZOS�L=PpHKbYNQSTL�bTHKk=N��	N5bT�
Z'\p�QZ=XRU^\pw@N
XRJ]NQ\`HKPRJ]bYN£L=\�Z=l!w3L=P
\RNQ\`Ù&ÈIl?Lf�5bTZ=SYH^ÖQLfbTHKZOP¨s�¨2 ý_������8Ñ7/6/7��344�åù#ÿ54�6��±78�å�3<��$�=�R<K�L�E�� 2ÃÚ�N L=PcbTHK�QH^VRLfbTN¼bT�RLfb��¬L=Pc_�X
JYNQS]JBZ=l¡A�CED�FG
��H^UKUE��ZOSY°�l,SYZO� N�«'H^JnbTHKPRM�³ÑZ=S]bTSYL=P�L=VRV
U^H^�QLfbTHKZOP¤V
SYZOMOSYL=�	JQs ©&Z�L=�Q�5ZO�	� Ze\3LfbYNqbT�
NQ���E��N¿�RL/k=N
VRS]Z9keHK\RNQ\rL�JYN5b�Z=l�HKP±bYNQSnl?L=�QN[SYZ=X
bTHKPRNQJ�bY�3Lfb�� L=°=N�bY�RN[SYNQd±XRHKSYN5\r�5ZOPRPRN5�5bTHKZOPRJbTZ�A�CEDFG®��HobT�¿L
�	H^PRHK��XR��Z=lÑ���RL=PRMON5J�bTZvbY�RNxL=V
VRU^HK�£LfbYH^ZOP�VRS]ZOMOSTLf� J5s��'V@NQ�5HKª3�QL=U^Uo_O�=L�³3ZOS]bYSTL=P�=zrH^PcbTN5S]l?L=�5N¢V3Lf��°fLfMON
�£LfU^U^N5\p³�A�CEDFGÅH^J�L��5ZOU^UKNQ�5bYH^ZOP`Z=l¢z)U¥LfPRMOX3L=M=NBl,XRPR��bTH^Z=PRJ�L=PR\p�RNQL=\RNQSª3UKNQJ����RHK���rN5P3L=wRUKNQJbT�
N
XRJ]NQSÃbYZ���S]HKbYN L��¬LfH^P�VRS]ZOMOSTLf� L=PR\rL=U^UWXRJ]NQSÉ��JYX
VRVRU^HKNQ\rJYXRwRS]ZOX
bYH^PRN5JÃHKP�³3ZOSnbTSTLfP�L=P
\rbTZ�XRJ]N bT�
N
zU¥L=P
MOX3L=MONvA�CED�FG�V3L=��°�L=MONfsW©x�RH^JxVRL=��°�L=MON�N5P±bTL=H^UKJ¡JYZ=� NE�QZO�	VRSYZ=� HKJYNQJ�H^P�V@ZOS]bTL=wRHKU^HKb�_=�±wRX
b¡��N
�3L£kON[°fNQV
bbY�RNQJ]N[bYZ�L��	H^PRHK��XR� wc_yS]NQd±XRH^S]H^PRM�ª'«
N5\pP3L=�	NQJvl,ZOSvXRJYN5Sn��J]XRVRVRUKH^N5\¿S]ZOX
bYH^PRN5JQ��L=P
\�w±_
XRJ]H^PRM[LBPRL=� N½��� L=VRVRHKPRMBJ]���RNQ�	N�bTZBJYN5bxbY�RN�P3Lf� N5J¡Z=l�N�«ebYNQSYPRL=U^JxHKP¬bT�RN�³ÑZ=S]bTSYL=P�Oz¤UKH^PR°�L=M=NQJQs�©x�RN
U¥L�bYbTN5S�\RN5V�N5PR\RJ�ZOP�b��¢Z�V3LfSTL=�	N5bYNQSYJ5��JYN�bÃHKPpL�JY� L=U^U!�RN£Lf\RNQS�ª3UKN=�¨���RHK���p\RN5bYNQSY�	H^P
NB���RN5bY�RNQS�bT�
N
³3ZOS]bYSTL=P¬N�«ebTN5SYP3L=U�P3L=�	NQJxL=S]NvbTZ¼w@N�HKP�XRVRV@NQS¡�QL=JYN�L=P
\����
N5bT�
NQS¡bT�
N5_�LfSYNvbYZ¼�3L£kON�L=P�XRP
\RNQS]JY�QZ=SYN
���3L=SYL=�5bYNQS�VRS]N5ª
«�s

©x�RN�XRJYL=MON�Z=lmbT�RHKJ¼� Ze\RXRUKN�H^J�J]XR�	�¬L=S]H^Ö5NQ\§w�N5U^Z/��s$³3XRSnbT�RN5S¼\RN5bTL=H^UKJ¼�£L=P§w@N�l,Z=XRPR\§H^P$bT�
N
�RNQL=\RNQS�ª3UKNc�5µ�²�ª�	L :ûp°�s¢�EU^J]ZR�RbT�RN�XRJ]NQSmJY�RZ=XRU^\����RN5��°@��L=PR\�SYN5JYN5bmHol�PRN5�QN5JYJTLfS]_O�ÑbT�
N�VRL=STL=� LfbYNQSYJ�HKP
bT�
NÃª3UKN_��-¯�¤KH�µE¡��¾û�°�s©x�RNÃl,XRPR�5bYH^ZOP
Jm���RHK���pL=SYNÃ�£L=UKU¥L=w
U^N�l,SYZ=��bT�RN�X
JYNQS��~J�³ÑZ=S]bTSYL=P`V
SYZOMOSYL=�ÆL=S]N
L=Jxl,ZOUKU^Z/��JQÐù þ � · � ¬ � ³ ����� H^PcbYNQS]l?Lf�QNQJ��HobT� � ·E 7 � ¥n¤�¦ ����� L=PR\pH^JXRJ]NQ\¿bTZ�H^PRHobTH^L=U^HKÖQNbT�RN	��CG�z¢©mDÔ

�	Z'\RX
U^N=sù þ � · � ����� (�' HKP±bYNQSnl?L=�QN5J���HobT� ' ·�ª
	L  � ¡L£�£¢ª�¬L=PR\�H^JxXRJ]NQ\�bTZ[H^PRHobTH^L=U^HKÖQN ' ·�ª�	L Rsù þ ' ·�+ � � J H^PcbTN5S]l?L=�5NQJ���HKbY� ' ·�+Î¤R¡5§�LfPR\�H^J�XRJ]NQ\Ã���
NQPÃbY�RN¸\RH¥LfMOZOP3L=U=L=VRVRS]Z£«
HK�¬L�bTN�ÒOL=�5ZOwRH¥LfP
�3L=J�w@NQN5PqJ]NQU^N5�5bYNQ\¨sù þ ' ·*� ��J
� �*@rü�þ ' ·,� ��J
� �<[Pü�þ ' ·,� �,J
� �,\�H^PcbTN5S]l?L=�5N§��HobT� ' ·*�RµL§8¯7�����RNQPº�
A�ÓÃ�`Ô �3LfJ
w@NQNQP����
ZOJYN5PrLfJEbT�
N�U^HKPRN£L=SmJ]_eJnbTNQ�ÁJYZOUokON5SQs�©x�RN5JYN�bY�RSYN5N�H^PcbTN5S]l?L=�5NBS]ZOX
bTHKPRNQJE�QZOS]SYN5JYV@ZOPR\
bTZ¼bY�RNÃ�QL=JYN5JEZfl�PRZ	VRS]NQ�QZ=PR\RHKbYH^ZOP
H^PRMR�'VRSYN5�QZOP
\RHKbYH^ZOPRHKPRM���HKbY��PRZ JYL£kONQ\q�¬L�bTSYHå«�\RLfb�L
�ÑLfPR\
VRS]NQ�QZ=PR\RHKbYH^ZOP
H^PRM���HobT��JTL£kON5\`� LfbTS]Ho«¬\3LfbTL
�3SYN5JYV@NQ�5bYHKk=NQUK_=sù þ ' · ( +¢±�H^PcbYNQS]l?Lf�QNQJx��HobT� ' ·ª�	L Rsù þ ' ·�+�-��[H^PcbYNQS]l?Lf�QNQJ���HobT� ' ·�ª
	L 
+�9�´[L=PR\	H^J�XRJ]NQ\	bTZ��QZO�	VRX
bYN�L\RNQS]HKkfLfbTHokON¡Zfl�ZOS]\RNQS.�Î( S��� �  �7��R���RN5SYNM 
7�H^J¡bY�RN�ZOSY\RN5S�XRJYN5\�l,ZOS¡bY�RN�� Z=J]b�SYN5�QN5P±bmbTHK� NvJ]bTN5V¨s�©x�RN�\RNQS]HKkfLfbTHokONHKJ
�£LfU^�QX
U¥LfbYNQ\�LfbxbT�
N��5XRSYS]NQPcbEZOX
bTV
X
bxbTHK� Nfsù þ ' ·Lþ!�¢±¢±¬HKPcbTNQSnl?L=�QN5J���HobT� ' ·�ª�	L �þ��L ¢  LfPR\¬HKJ�X
JYNQ\�bYZ�l,S]NQNE� N5� ZOSn_[L=UKU^Ze�£LfbYNQ\¼l,ZOS ' ·�ª�	L Rsù þ5·�þ��¢±¢± ���$� H^PcbYNQS]l?Lf�QNQJ���HKbY� � ·7 7Rþ¢�L ¢  ����� L=PR\�HKJ�XRJYN5\�bTZ�l,SYN5N¬�	NQ�	ZOS]_pLfU^U^Ze�£L�bTNQ\yl,Z=S
�`AWt�s

©x�RN¼XRJ]NQSÉ��JYX
VRVRU^HKNQ\p³3ZOSnbTSTLfPyJYXRw
SYZOX
bYH^PRN5J�L=SYN�L=Jvl,ZOUKU^Z/��JQs�©x�
N¼P3L=�	NQJ�Z=l¸bY�RNQJ]N¼SYZOX
bYH^PRN5JL=S]N
ª
«'NQ\`L=PR\�L=S]N��QL=JYN½��J]NQPRJ]HKbTHokONfsù=� ·�þ��7¬����RHK����\RN�ª3PRNQJ�bT�RN¼l,XRP
�5bTHKZOP $ �&bY�RN	SYH^M=�±bn���3LfPR\pJYH^\
N	l,XRP
�5bTHKZOPpZ=l¢bY�RN	J]_eJ]bYNQ� Z=l

DFGWJQsù=� · � � ( �¬���RHK����JYZOUokON5J¡bT�RN�V
SYNQ�5ZOPR\RHobTHKZOPRNQS¢NQd±X3LfbYH^ZOP¨�
L=PR\�HKJ¢SYN5d±XRH^S]NQ\�HKl�VRS]NQ�5ZOPR\RHobTH^Z=PRH^PRM
H^JxX
JYNQ\�sù=� · � �¢± '�( ���RHK�����QZO�	VRX
bYNQJvbY�RN�VRS]NQ�5ZOPR\RHobTH^Z=PRNQS5��L=P
\�H^JvS]NQd±XRHKSYNQ\`HKl¸VRS]NQ�QZ=PR\RHKbYH^ZOP
H^PRM	H^P'�
kOZ=UKkON5JEV
SYN��u�QZO�	VRX
bYNQ\��¬L�bTSYHå«�\RLfb�L
s

± �



©x�RN	³3ZOS]bYSTL=P��Oz�H^PcbTN5S]l?L=�5NQJ�3L£kON[w@NQN5PpbYNQJnbTNQ\¿ZOP¿L�z¢STL£_c��©�¹=F L=P
\rL��5U^XRJnbTN5SZ=l¢�'XRPp�¢ZOS]°O�
J]bTLfbTHKZOPRJ5s

�ºJ]H^�	H^U¥LfSmHKPcbTNQSnl?L=�QN¼VRL=��°�L=MON=���£L=UKU^NQ\ þ � ·�B�B!+����RL=Jw�N5NQP���SYHobYbYNQPyl,ZOSvbY�RN � ·�B�B�+ � �¢±pVRSYN5�QZOPe�
\RHobTH^Z=PRNQS[�	Z'\RX
U^N=s¤tub ��ZOSY°±J H^P¤�5ZOP�Ä]XRP
�5bTHKZOPh��HobT��bT�RN þ � · ( +¢±¤HKPcbTNQSnl?L=�QN�V3L=��°�L=M=N=s�©x�RNqbY�RSYN5N
L=\R\
HKbTHKZOP3L=U�XRJ]NQSÉ���£LfU^U¥LfwRU^N�l,XRPR��bTHKZOPRJ��RN5SYN�LfSYN=Ð þ � ·�B�B!+ � ¬@�¡���
H^���´H^PcbYNQS]l?Lf�QNQJ ��HKbT� � ·�B�B!+���£¢£¢ª�
L=PR\ ' ·,�8µL§8¯7���7þ � ·�B�B!+ (
� ³@�±���RH^��� L=�5�QNQJ]JYN5J¢ZOV
bYH^ZOPRL=URZOX
bYVRX
bYJZ�'L=PR\«þ � ·�B�B!+�þ@�±���RHK��� HKP±bYNQSnl?L=�QN5J¸bYZ� ·�B�B!+�þ¢�L � Rs¸©x�RNmb��¢Z�XRJYN5Sn�uJYXRVRV
U^H^N5\�³3ZOSnbTSTLfP	J]XRwRS]ZOX
bTHKPRNQJ�SYN5d±XRH^S]NQ\¨�eH^P	L=\R\
HKbTHKZOP¼bTZ � ·Lþ
�7¬�bTZ�\RN½�
ª3PRN $ �'L=SYNfÐ � ·�� (!' þ¢¬@�e���RH^���¬�QZO�	VRX
bYNQJ�q�g'&)( ! j��eL=PR\ � · '�(
��� þÑ�'���RHK����V@NQS]l,Z=SY�	J��5ZO� �BXRPRH^�QLfbTHKZOPRJ
PRN5�QNQJ]JTL=Sn_�l,ZOS � ·�� (!' þ¢¬@s� 2 ô��P����Q��s����798�fm�*���{� 2v©¡��Z�bTN5J]b¢VRSYZOw
U^NQ�	J¡LfSYNv\
NQJY�5SYHKw�N5\��RNQS]N=s¸©x�RNmª3SYJnbxH^J�LBPRZOPe��J]bYHKa
VRS]ZOwRU^N5�×���RH^���$HKJBH^P
�QU^X
\RNQ\¦bYZy\RNQ�	ZOPRJnbTSYLfbTN¬bY�RN��QL=V3L=wRHKU^Hob�_�Z=l�JYZ=UKkeH^PRM`JYXR���§VRS]ZOwRU^N5� JBL=PR\�bYZ
JY�
Z9��bY�3LfbxA�CEDFG§�£L=P�w@N�LfVRVRU^HKNQ\	��HKbT� k=LfS]_eH^PRMÃP±XR��w@NQSYJ¢Z=l�VRSYZe�QN5JYJ]ZOSYJ5s�©x�
N�JYN5�QZOPR\�V
SYZOwRUKNQ�
H^J�L$JnbTHKaIVRSYZ=wRU^N5� L=PR\�HKU^U^X
J]bTSYLfbTN5J¬bT�
N��£L=V3LfwRH^UKHKb�_hZ=lBJ]ZOUKkeHKPRM¦bT�3L�b��QU^L=JYJ�Z=l�VRS]ZOwRU^N5� J5sÂ»¢Z=bY�
VRS]ZOwRU^N5� JxHKPckOZOUokONbT�RN��	N5bY�RZ'\�Z=l!U^HKPRNQJxJ]ZOU^X'bTH^Z=P�Z=l�L¼V3LfS]bTH^L=U�\
HKa�NQSYN5PcbTH¥LfU¨NQd±X3LfbYH^ZOPrg?A�FG�j½s� 2?1Ñ2 ô��P�E��Qm�*��Q&798�fm�*��� 1 O+þ 4&8@4��569>��)�.ö'ô�Q&7�8�f��s��� 2�©x�RHKJVRSYZOw
U^NQ�Ïw@NQMOHKPRJv��HKbY�
L¼VRSYZfbTZ=b�_eVRHK�£L=U�\RHoa�X
JYH^Z=P'�ÉL=\'kONQ��bTHKZOP�NQd±X3LfbYH^ZOP�l,ZOSz� " �!g*&)(u��jvI�vE& " v Y �vI� Y K S }À} vI�v*�gnµ�
±j
l,ZOS S�� & � }L( Si� � � Çe��L=P
\yJYXRw±Ä]NQ�5bbYZ¬�RZ=� ZOM=NQPRN5ZOXRJ�F�HKSYHK���RU^N�bEw@ZOXRP
\3L=S]_��5ZOPR\RHobTH^Z=PRJvLfPR\
H^P
HKbTH^L=UÑk=LfU^XRN5JxMOHKk=NQP�w±_ �!g'&)( S j " Sgnµ/}Oj �!g'&)(½ÇOj " S�!g S (u��j " �!g�Ç U ��j
N½«'V&giÇK��j
�ÆJ]_eJ]bYNQ� Z=l i�� DFGWJ[H^J[ZOw
bTL=H^PRN5\hwc_§\RHKJY�5SYN5bYH^Ö5H^PRM�bT�
NF�R��L�«'H^J¼��HKbY� i�� K

ÇpM=SYH^\§V@ZOH^PcbYJ
L=PR\®SYN5VRU¥Lf�QH^P
M¦bT�RNpª3SYJnbqL=PR\®JYNQ�5ZOPR\ÅZOSY\RN5S�JYV3LfbYH¥L=Uv\RNQS]HKkfLfbTHokON5J���HobT�´bT�
NQH^S��5NQPcbTSYL=U\RHKa�NQS]NQPR�5N
L=VRV
SYZ£«'H^� LfbTHKZOPRJQs¦�'H^P
�QN�bT�
N�kfL=UKXRN�Z=l��¤HKJ¼�QZOP
J]b�LfP±b Lfb¼bY�RN�b��¢Z¿NQP
\RV�Z=H^PcbTJ5��bY�RN�JYNQ�	Ho�u\RH^J]�QS]N5bTN
NQd±X3L�bTH^Z=PRJBl,ZOS�bT�RZOJ]N�V�Z=H^PcbTJÃ�£L=P§w@N�NQUKH^�	H^P3LfbYNQ\¨s�©x�RN�S]NQJYX
UKbTHKPRMyJn_'JnbTN5��Z=lEDFGWJ��£L=P$P
Z9� w@N
��SYHobYbYNQP���HKbY�%� B bT�
NÃLfVRVRSYZ£«'H^� LfbYH^ZOP¬bYZd��g'&)(u� B j½�*� B " ��g��D��j½�ÑL=PR\%�G� " Ç 6 g i�� K

µ/j�Ð � B " � B lnW�U Ç�� BLK � B J�Wg��D��j Y K S }ì} � B lnW�U � B J�WÇRg��D��jgnµ£�cj

©x�RN�L=w@Z9k=N�N5d±X3LfbTHKZOP��RZOU^\
J�l,Z=S�� " µ8(½ÇL(-}-}�}�( i�� ��HobT��bT�RN�XRPR\RN5SYJnb�L=PR\
H^PRMmbT�3Lfb?�+ " ��w�  lnW "�S }
t�P�bT�RN�V3L=SYL=U^UKNQU@VRSYZe�QN5JYJ]H^PRM	NQPckeH^S]ZOPR�	NQPcb£�R��NÃ� L£_¬bY�RH^PR° Z=l&bT�RN�JYN�kON5STL=U�VRS]Z'�5NQJYJ]ZOSYJEL=J�w@NQH^P
M

U¥LfH^\´ZOX
b�Z=PÅL§J]bYSTL=HKMO�cb�U^HKPRN`��HKbY��N£L=���ÅVRSYZe�QN5JYJYZ=S�bYZ§�QZO�	VRX
bYN¿HobTJ��5ZOPcbTH^M=XRZOXRJ�J]XRwRJYN�b`ZflBbT�
N
JYZ=U^X
bYH^ZOP�kONQ��bTZOS5s�z¢ZOPRJ]NQd±XRNQPcbYUK_`bY�RN��5ZO� V
X
b�LfbYH^ZOPqZ=lWbT�
N�SYHKMO�cbv�3LfPR\�JYHK\RNBZ=lEgÉµ/�cj�SYNQd±XRHKSYN5JvbT�3L�b
N£Lf���¿HKPcbTNQS]H^ZOSEVRSYZe�QN5JYJ]ZOS��XRJnb�V3L=JYJ�bY�RN�ª3S]J]b�5ZO� V@ZOPRN5Pcb�Z=l�HKbTJEwRU^Ze��°`ZflWbT�RN¼J]ZOU^X
bYH^ZOPqkONQ��bTZOS�bYZ
HKbYJ�U^N�lÎb]�u�3L=PR\$PRN5H^MO�±w@ZOSQ��L=�5d±XRH^S]N�bT�RN�U^L=J]b¼�5ZO�	V�ZOP
NQPcb[Z=l�bT�3L�b[PRNQHKMO�±w�ZOS��~J¼w
U^Ze��°@�¸V3LfJYJ�bT�
N�U^L=J]b
�QZ=� V@ZOPRN5P±b�Z=l�HKbYJWwRU^Ze��°�Z=l@bT�
NmJ]ZOU^X'bTH^Z=P�kONQ��bTZOS¸bTZ�HobTJ¸SYHKMO�cb]���RL=PR\¼PRN5H^MO�±w@ZOSQ�eL=PR\	L=�5d±XRH^S]N�bY�RNxª3SYJnb
�QZ=� V@ZOPRN5P±b¢Z=l¨bY�3Lfb¡P
NQH^M=�ew@ZOS��~J�wRU^Ze��°Ñs�tul�bT�RNEVRSYZe�QN5JYJ]ZOS¡H^J¸bT�
Nvª3SYJnb�g S bT�ÑjWZOS�U¥L=Jnb¢VRS]Z'�5NQJ]JYZOS5�'bT�
NQP
�QZ=� ��X
PRH^�QLfbTHKZOP¬bTZ¼bY�RN�U^N5lÎb�Z=SxSYH^M=�±bÃg,SYN5JYV@NQ�5bYHKk=NQUK_
jxH^JxPRZfb�SYNQd±XRHKSYN5\¨s

± ø



©x�RNª3UKNVµL²5¥�H¾ûé¼H^JxHKPR�QUKXR\RNQ\�HKP�bT�RN�A�CEDFGhV3L=��°�L=M=NÃLfPR\�H^J¡bT�
N�QZe\RN�l,ZOS¡bT�
H^JxVRS]ZOwRU^N5�qs�tub
XRJ]NQJ�bT�
N��v\3Lf� J[g,PRZOP'�uJ]bYHKa�j�H^PcbTN5MOSTLfbYH^ZOP�l,ZOSY�BXRU¥L L=PR\yl,XRPR��bTHKZOP3L=U&HKbYNQSTL�bTH^Z=P¨sv©x�RN¼HKPcbTNQPcbZflWbT�RHKJ
VRS]ZOwRU^N5��H^JbYZqHKU^U^X
J]bTSYLfbTNÃbT�RN	w3L=J]H^�[XRJYN5Sn�uJYXRVRV
U^H^N5\��5Z'\RN L=PR\pbTZ�JY�
Z9�ÂbY�3Lfb�l,ZOS�L�ª
«'NQ\�V
SYZOwRUKNQ�
JYHKÖQN�bT�RNqP±XR��w@NQS	Z=l�VRS]Z'�5NQJ]JYZOS]J��£L=Phw�N�kfL=SYHKNQ\¨s¤�vJ	HKb	J]bTL=PR\RJ5�xHKb	H^J	L=PhXRPRSYNQL=U^HKJ]bYH^�£LfU^UK_rJY� L=UKUi�
JYHK� V
U^NmVRSYZOw
U^NQ��sWÈmJYH^P
M�� Z=SYNEbY�3L=P�ZOP
N�VRSYZe�QN5JYJ]ZOSxJYHK� VRUo_[\RNQ�	ZOPRJnbTSYLfbTN5J¡bT�3Lfb�bT�RHKJ¢�QL=P�w�Nv\RZOPRNfs
©x�RN[ZOX
bYVRX
b�J]�RZ/��Prw@NQUKZ9�ØH^JEl,ZOS¼µ S MOS]H^\�V@ZOH^PcbTJ�L=PR\�l,ZOXRSVRS]Z'�5NQJ]JYZOS]JQs�C�L=Sn_'HKPRM�bT�
N¼PeX
��w�N5SZ=l
VRS]Z'�5NQJYJ]ZOSYJE��H^U^U&L=UobTN5SmbY�RN�ZOX
bYVRX
bQ��ZOPRUo_�w�N5�£L=X
JYN�Z=l¸S]ZOXRPR\
Z=a@�uU^N�kONQU&\RHoa�N5SYNQP
�QNQJvH^P`kfL=S]H^ZOXRJ�kON5�5bYZOS
ZOV@NQSYLfbTHKZOPRJQs

[8¡�+�¡�	¢²7 7�¦Î¤5ª�¥*¡�	¤I�¢��7Îú�¤5ª�¥  � 
7E¡8¦Î¤5ª�¥¾ü ¯� 7ú�° ú�¤KXL �"¢[8@
¬�7¢¯�¨E �� ªR� � ±ú£" ¤
�5¦]¦/"5@ýû¥@�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" [Gû¥¦�§�¨�¨�@�¨¢ !~�@�[�5¦]¦/"5@ýû¥¦�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" a:û¥@�¦�\�©�©�[� !~�@�@ ¥nú�¦5"¢[�[ca�5¦]¦/"¢[Gû¥@�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" ©:û«ª�¦!a$[c©�©� �¡�@�[ ¥nú�¦5"¢[8¨�[�5¦]¦/"¢[Gû¥¦�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" \ýû¬¤�¨�¤,¨�\�§¢ �¡�@�[ ¥nú�¦5"5\�§�¦�5¦]¦/"5\ýû¥@�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" ª:û�[8@�¨�§!ª!¤L �¡�@�\ ¥nú�¦5"/a�a�a�5¦]¦/"5\ýû¥¦�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" \ýû¥@�\�§�@!a�¨¢ �¡�@�\ ¥nú�¦5"¤�@�¤�5¦]¦/"/a:û¥@�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" ¦ýû«ª�ª�\�ª�©�§¢ �¡�@!a ¥nú�¦5"¤�¨�@�5¦]¦/"/a:û¥¦�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" [Gû¥§�¤�¤�©�¨�¦¢ �¡�@!a ¥nú�¦5"5§�@!©�5¦]¦/"¤¾û¥@�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" ¤¾û¥§�¨�@�©�[�[� �¡�@�¤ ¥nú�¦5"/ª�\!ª�5¦]¦/"¤¾û¥¦�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" [Gû«a!¤�a�ª�[8¨¢ �¡�@�¤ ¥nú�¦5"/©�@�[�5¦]¦/"5¦ýû¥@�@ ¯�¡�H¾û�¥ªR�8¯��¥7$��" a:û«©�¦�\�©�©�\¢ �¡�@�¦ ¥nú�¦5"/©�ª�©
þ¤-¥�¡L£�8¦7¡8¦Î¤¢ú�¦Î¤5¢úrû¢û
¥Îú�¦:"/©�ª�© ¥L�L  "W[8a�¦!© ¥�¥n¤3"/@ ¥ÎI��¥1"/¨�@ ¥E 8¦��:"¦

� 2Ù��2 ô��P�E��Qm�*�3Q&798�fm�*��� � Ojþ �56/>®� �.ö'ôb�YgP�56���� 2¼©x�RHKJ�bTNQJnb[VRSYZ=wRU^N5� H^JBw3L=JYN5\§ZOP
L	b���Zf�u\RH^�	NQPRJ]H^ZOPRL=U�J]_eJ]bYNQ�ÁZ=l�b���Z�A¸FGWJvH^Pck=ZOUKkeH^P
M¬\RHKXRSYP3LfU�°eHKPRN5bYH^�5JQ��L=\
kON5�5bYH^ZOP¨��L=PR\q\RHKa�XRJYHKZOP¨s
©x�RNÃA¸FG¸J��QL=Pqw@N���SYHobYbYNQPqL=Jv�¯ BvE& " X±° v Y ¯ Bv*� Y K3² v�¯

B
v*� K vv ! Xd³Og ! j v�¯

B
v ! K=´ B gµ¯ W (|¯ Y (é&]j g*� " µ�(½ÇOj)(gnµ��Oj

���RN5SYNEbY�RNmJYXRV@NQS]JY�QS]H^V
bYJ��!L=SYNmXRJ]NQ\¬bYZÃ\RHKJ]bYH^PRMOX
H^JY�¼bY�RNv���RN5� HK�£L=U3J]V�N5�QHKNQJQ�
L=PR\[���RNQS]NEbY�RNvS]N£L=��bTH^Z=P
bTN5SY�	JmL=SYNMOHokON5Pqwc_ ´ W gµ¯ W (|¯ Y (é&]j " U Z W ¯ W ¯�¶ U Z Y|¯ W ¯ Y K Ç Z ¶ g*&]j�¯�¶ K Z�· g*&]j�¯ Ygnµ£�cj ´ Y gµ¯ W (|¯ Y (é&]j " Z W ¯ W ¯�¶ U Z Y�¯ W ¯ Y U Z�· g*&]j�¯ Y
©x�RNpJYVRLfbTH^L=Uv\RZ=�¬L=HKPH^J S#� � � Ç S (r¹ S5� !¢� } S s ©x�RNp�QZ=PRJ]bTL=PcbTJ�L=PR\�V3L=SYL=�	N5bTN5SYJ¬l,Z=S
bT�
H^J�VRS]ZOwRU^N5� L=S]NpL=J�l,ZOUKU^Z/��JQÐ�X±° " 
E} S ��µ S J�¸ ( ² " µ S J ¶ ( X�³ " µ S J�¹ N½«
V&g !E6 }Oj�( Z W "± ú



µ�}~�O¹«�¦µ S J�W�¸ ( Z Y " 
E}À�=�<�$µ S J�W�¸ (�¯ ¶ " ¹L}î�«�¦µ S W�¸ (ÑLfPR\qbY�RNÃ\
H^XRS]P3L=U¨SYLfbTN��QZOP
J]b�LfP±bYJvLfSYN�\RN5ª3P
NQ\
L=Jxl,ZOUKU^Z/��JQÐ Z B g'&]j " N�«'V&{ UVd B 6 JYHKP�ºý&���(Ål,ZOS�JYH^P»ºý&�¼ SZ B g'&]j " S (Il,ZOS�JYHKP�ºý& � S
���RN5SYN � " ¹L(�
E(^º "¾½�6 
c¹cÇ S�S ( d ¶ " Ç=ÇL}À�OÇL( d ·#" �L}~� S µ8}�©x�RN bYH^�	N¼H^PcbTN5S]kfL=UWZ=l¢H^PcbTN5MOSTLfbYH^ZOPpHKJ
{ S (��O�8
 S�S ���
SYN5VRSYN5JYN5P±bYH^PRM�ÇR
[�RZOXRS]J�� NQL=JYXRS]NQ\�H^P�JYN5�QZOP
\RJQs

²EZ=� ZOM=NQPRN5ZOXRJ[�EN5XR� L=PRP§w�Z=XRPR\3L=Sn_¦�5ZOPR\RHobTH^Z=PRJ¼L=S]N�H^�	V�ZOJ]NQ\$ZOP§NQL=���§w�ZOX
PR\3L=Sn_§L=PR\$bT�
N
H^P
HKbTH^L=U@�QZOPR\
HKbTHKZOPRJxLfSYN

¯ W g��G(|U7( S j " µ S ¸ D g���j Q g ! j�(�¯ Y g®�G(2U7( S j " µ S W Y D g���j Q g ! jD g®��j " µ U g S }KµY� U µ9j Y K g S }KµZ� U µ9j · 6 Çgnµ-�cj Q g ! j " µ U g S }Kµ ! U 
±j Y K g S }oµ ! U 
±j · 6 Ç
©x�RN5JYN�N5deXRLfbTHKZOPRJmSYNQV
SYNQJ]NQPcb�L	JYH^�	VRUKHKª3N5\�� Ze\RNQU�l,ZOSxbY�RNÃbYSTL=PRJ]V�Z=S]b£�ÑVRS]Z'\
XR�5bYH^ZOP¨�@L=P
\`U^Z=JYJ�Z=l

bT�
N�Z£«e_eMONQPqJYHKPRMOU^N�b�L=PR\�ZOÖ5ZOPRN�H^P�bT�
N�X
VRV�N5SmLfbT�	ZOJYV
�RNQS]N=s
�vJ�w@N5l,ZOS]N=�!��N	\RH^J]�QSYN�bTHKÖQN[bT�RN A¸FG�J]_eJ]bYNQ� ��HKbT�¿�QN5PcbTSTLfU�\RHoa�N5SYN5PR�QHKPRMR��bTZ�ZOw
b�LfH^PrL=P¦DFG

J]_eJnbTNQ�  � " $ g*&)(2��jES]NQVRS]NQJYN5PcbTH^P
M�gÉµ��Oj½s�³3ZOSEbY�RH^JN½«
L=� V
U^N=���¢N[� L/_�bT�
H^PR°�Z=l�bT�RN¼VRS]Z'�5NQJ]JYZOS]JÃLfJ
w@NQH^P
M�U^L=H^\BZOX
b¸H^P	LSYN5�5bTL=PRMOUKN=�±L=PR\[NQL=��� V
SYZe�QNQJ]JYZOS�w@NQH^P
M�L=JYJ]H^MOPRN5\¬LJ]XRwRMOS]H^\[Z=l�JYH^Ö5N i��À¿�Á�Â �i/ÃD¿�Á�Â Z=l¸bT�
NE� U ! MOS]H^\¨svtul�bY�RNQS]N¼L=S]N¶9eT>~ � VRS]Z'�5NQJ]JYZOS]JH^P`bY�RNE�¿\RH^S]NQ��bTH^Z=P�L=PR\º9%T_~ Ã
VRS]Z'�5NQJYJ]ZOSYJxHKP�bT�RN ! \RHKSYN5�5bTHKZOP¬bY�RNQP�bY�RNZ/kONQSYL=U^U�MOSYHK\¬J]H^ÖQNHKJ i�� � iÃ ��HKbT� i�� " 9eT>~ � �i��À¿�Á�Â L=PR\ i/Ã " 9%T_~ Ã � i/Ãd¿�Á�Â }=©x�
NQSYNmL=S]N�Ç¾� i�� � iÃ NQd±X3LfbYH^ZOPRJWHKPBbT�
H^J�Jn_'JnbTN5�
Z=lRDFG¸J5s�©&ZE�5ZO�	VRX
bTN $ H^P�bT�
H^J�JYN�bYbYH^PRMR�9bT�
N�V
SYZe�QNQJ]JYZOS]J!VRL=JYJ!L=PR\�SYN5�QNQHokON�H^P
l,Z=SY� LfbTHKZOPL=J�l,ZOUKU^Z/��JQs
©x�RN�JYZOUKX
bTHKZOP�QZ=� V@ZOPRN5P±bYJ�l,ZOS�bT�RN¸w@Z=bYbYZO�IS]Z9��Z=lRM=SYH^\V@ZOHKP±bYJ�H^PbT�RN¸�5XRSYS]NQPcb�V
SYZe�QNQJ]JYZOS!L=S]N�VRL=JYJ]NQ\
bTZqbT�RN�V
SYZe�QNQJ]JYZOSBw�N5U^Z/��HKbBL=PR\�bY�RN�JYZ=U^X
bYH^ZOP¿l,ZOSÃbY�RN¬bTZ=V¦SYZ/��Z=l�MOS]H^\�V@ZOHKP±bYJBHKJBSYN5�QN5HKkON5\$l,SYZO�
bT�
N	V
SYZe�QNQJ]JYZOS�w@NQU^Z/�ØbT�RN[�QX
SYSYN5PcbBVRS]Z'�5NQJ]JYZOS5s ©x�RN	JYZ=U^X
bYH^ZOPyl,ZOSbY�RN¼bTZOV¿SYZ/�ºZfl¢MOS]H^\pV@ZOH^PcbTJ�l,Z=S
bT�
Nv�QX
SYSYN5Pcb¡VRS]Z'�5NQJYJ]ZOS¢HKJ�J]NQPcb¡bYZÃbT�
NvVRS]Z'�5NQJYJ]ZOS¡Lfw�Z/kONmbT�RNE�QXRS]SYN5P±b¢VRSYZe�QN5JYJ]ZOSQ�e���RH^UKNmbY�RNEJ]ZOU^X'bTH^Z=P
l,ZOSmbT�RN�w@Z=b]bTZO�ÆSYZ/�)Z=l¸MOS]H^\qV�ZOHKPcbTJvHKJvS]NQ�QN5HKk=NQ\�l,SYZO� bY�3LfbVRS]Z'�5NQJ]JYZOS�wc_�bT�RNB�QXRS]SYNQPcb�VRS]Z'�5NQJ]JYZOS5s
�'HK� HKU¥L=S]UK_bT�
NEJ]ZOU^X
bYH^ZOP¼l,ZOSWbY�RNxª3SYJnb¢�5ZOU^XR�	P[Z=l¨M=SYH^\[V@ZOH^PcbYJ�HKJ¸JYNQPcb�l,SYZO� bY�RNm�QXRS]SYNQPcb�VRSYZe�QN5JYJ]ZOS�bYZ
bT�
NvVRS]Z'�5NQJYJ]ZOS�bYZBHobTJ�U^N5lÎb¢L=PR\ bT�RNEU¥L=Jnb��5ZOU^X
� P Z=l�MOS]H^\	V�ZOHKPcbTJ�H^J�SYNQ�5NQHokONQ\�l,S]ZO�ºbT�RLfb¡VRS]Z'�5NQJ]JYZOS�w±_
bT�
NE�5XRSYS]NQPcb¢V
SYZe�QNQJ]JYZOS5sW©x�RNv�5ZO�	��XRPRHK�£LfbYH^ZOP�l,ZOS�bY�RNmJYZOUKX
bTHKZOP	Lfb¸bT�RNmSYHKMO�cb¸NQ\RMONmZ=l�bT�RNmVRSYZe�QN5JYJ]ZOS
H^J�J]H^�	H^U¥LfSQs¼tul¡bY�RH^J�H^JbY�RN U^L=J]b�VRS]Z'�5NQJ]JYZOS�H^PrL�VRL=S]bYH^�QX
U¥L=S\RHKSYN5�5bTHKZOP¨��bT�
NQP��	NQJ]JTL=M=N V3LfJYJYHKPRMyLfPR\
SYN5�QN5HKkeH^PRM	L=S]N�w±_eV3LfJYJYN5\`l,ZOS¡bY�3Lfb�\RHKSYNQ��bTHKZOP¨s

©x�RNE�QZe\RNEUKH^JnbTH^P
M�l,Z=S¸bY�RH^J�N�«
L=�	VRUKNEHKJ�M=HKkON5P¬HKP	bY�RNv�EVRV�N5PR\RHå«��±���RHKU^NxbT�RNE�QZe\RNmHKbTJ]NQUol¨H^J¸HKP bT�
N
ª3UKNmµL²�9�H¾ûé�H^P�bT�
N�A�CEDFG`V3Lf��°fLfMON=s&©x�RN¸VRXRS]V�ZOJ]N¸Z=l'bY�RH^J��5Z'\
N�HKJ¨bTZxVRS]Z/k'HK\RN�Lx� ZOS]NW�QZO�	VRUKH^�£L�bTNQ\
N�«
L=�	VRUKNÃbT�RL=P�G�«
L=� V
U^N¬µ=��L=P
\ybTZ�VRS]Z/k'HK\RN�L	bTNQ�	VRU^LfbTN�l,ZOS�L J]bTHoa$DFGJn_'JnbTN5�×L=SYHKJYHKPRM	l,S]ZO�ÏL
A¸FG�J]_eJ]bYNQ��sy©x�RN�J]ZOU^X
bYH^ZOPr� N�bT�RZe\�HKJ�»¡F³���HKbY�¦�EN��xbTZOP$HobTN5STLfbYH^ZOPrL=PR\§�'A�Ó��`Ô�s�©x�RN¬U^N5lÎb
VRS]NQ�QZ=PR\RHKbYH^ZOP
NQSmH^JxbT�RNÃwRU^Ze��°O��\RH^L=MOZOPRL=U¨V3L=SnbvZfl�bT�RNÃ�EN��xbTZOP`�¬LfbYSYHå«��3��HobT�`Ç/�pÇ	w
U^Ze��°eJ5��LfPR\`bT�
N
�QZ=SYSYN5JYV@ZOPR\RHKPRM¦\RH^L=MOZOPRL=U�wRU^Ze��°±J�Z=lbT�
NpÒOL=�QZ=wRH¥L=PL=SYNqJTL£kON5\®NQL=���´bTHK� N�bT�RN`VRSYN5�QZOPR\
HKbTHKZOPRN5S HKJ
MON5PRNQSYLfbTN5\¨�Rl,ZOS�SYN½��XRJ]N�U^LfbTN5S¡XRPR\
NQSm�QNQSnb�L=HKP��QZOPR\
HKbTHKZOPRJ5s

©x�RNZOS]McL=PRHKÖ£LfbYH^ZOP Z=l�bT�RNVµ�²�9�H¾û��VRSYZOM=STL=��\RNQJ]NQSnkONQJmJYZ=� N��5ZO�	� N5P±bYJQsW©x�RNS]H^MO�cbn���3L=P
\�JYH^\
N
SYZ=X
bTHKPRNc���£LfU^U^J¡b���Z	Z=bT�RN5S�SYZOX
bYH^PRN5JQÐ67Î5ª�¯¢¯��3���RH^�����£LfSYSYHKNQJ�ZOX
b�HKPcbTNQSÉ��VRS]Z'�5NQJ]JYZOS��QZ=� ��X
PRH^�QLfbTHKZOP�
L=PR\\���¡L£�[���RH^���`ZOV�N5STLfbYNQJmZOP`UKZ'�QL=U�\3LfbTL	Z=PRUK_�L=P
\`�QZ=P±bTL=H^P
JmbY�RNBLf�5bTXRL=U��£L=UK�QXRU^LfbTHKZOP�Z=l $ g'&)(2��j�s± �



©x�RNR7Î¢ª�¯¢¯�l,XRP
�5bTHKZOP�H^P�bTX
SYP��£L=UKU^J¢bY�RSYN5NÃS]ZOX
bTHKPRNQJ¡���
H^����\RZR�3SYN5JYV@NQ��bTHKk=NQUo_O�ÑPRZOP'�uwRU^Ze��°±H^PRM¼S]NQ�5NQHKk=N
ZOV@NQSYLfbTHKZOPRJQ�3w
U^Ze��°eHKPRM	JYNQP
\`ZOV@NQSYLfbTHKZOPRJQ�ÑLfPR\`S]NQ�QN5HKk=N��u�¢L=HobTH^P
MRs¢�EU^U�bY�RSYN5NBXRJ]N��`AWt���L=PR\�bTSYL=PRJY�	HKb
\3LfbTL�l,SYZO� bY�RN[U^Ze�£L=U�7�kON5�5bYZOS�H^PcbTZ�L�U^Ze�£L=U&�¢ZOS]°±H^PRMqL=SYSYL£_%7E �H¢¦@�!L=P¿N�«ebTN5PR\RNQ\r�QZOVc_pZ=l�7�s[©x�RN��8¡7£��l,X
PR�5bYH^ZOP[�QZ=VRH^N5J;7¼H^PcbYZ�7� �H5¦@�±JYZ�bT�3Lfb�bT�RN��£LfU^�QX
U¥LfbYH^ZOPÃZ=l $ g*&)(2��j!�QL=P[w�Nx\RZ=PRN��QZOPckON5PRH^N5PcbTUK_
wc_�ZOV@NQSYLfbTHKZOPRJxZOP�7E !H5¦�Z=PRUK_=s

�
L=�	VRUKN�ZOX
bTV
X
b�l,SYZO� µ�²�9�H¾û�§l,ZOUKU^Z/��JQs¯�EMcL=H^P��vbT�RNpZOX'bTVRX
b���H^UKUvkfL=S]_HKl�bT�RN¿P±XR��w@NQS�Z=l
VRS]Z'�5NQJYJ]ZOSYJ[HKJ¼���3L=PRMON5\¨s$©x�RN�ZOX
bYVRX
b[HKJ�l,ZOSBl,ZOXRS¼V
SYZe�QNQJ]JYZOS]Jqg?H^P§L¿Ç �hÇyLfSYSTL£_
jÃ��HKbY��Lr}©��}
JYX
wRMOSYHK\�ZOPqNQL=����VRSYZe�QN5JYJYZ=SQs

\�¡7ú�µE 7�¤R Eú�	¤P7L��¥�¡L£�¡�	5²7 7I¦Î¤�ª�¥*¡!	¤��¢��7nú�¤�ª�¥ µL�Eª�¨£5 I¯
¦:"�ª:û¥\�@¢ !~�@!a ¥ªrûºú�¦7 Rµnú£"/\�[8¨ ª8��	L ��5"/¦ úI¦7 RµÎú�¤KXL /"W[Gû�¦�¨¢ !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" [�û¥@�¤�ª� �~�@�¤ \ýû¥¦�\!ªL !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" [�û�[�[8¨¢ �~�@�¤ \ýû«ª�@�@� !~�[�[
¦:">[Gû¬¤�¤L !~�@�¤ ¥ªrûºú�¦7 Rµnú£"/\�¦�[ ª8��	L ��5"/¦ úI¦7 RµÎú�¤KXL /"a:û¥ª�ª� !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" §:û¥§�¦�¨¢ �~�@�§ \ýû¥¦!©�\� !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" ª¾û«a�@�[� �~�@�§ \ýû«©�a�aL !~�[�[
¦:"\ýû�[K§¢ !~�@�¤ ¥ªrûºú�¦7 Rµnú£"/\!ª�ª ª8��	L ��5"/¦ úI¦7 RµÎú�¤KXL /"/\ýû¥ª�¦¢ !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" \:û¥§�§�¦¢ �~�@!ª \ýû¥¨�¨!aL !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" \:û¥¨!a�[� �~�@!ª a:û«a�[caL !~�[�[
¦:"\ýû«©�©� !~�@�¤ ¥ªrûºú�¦7 Rµnú£"a�@�[ ª8��	L ��5"/¦ úI¦7 RµÎú�¤KXL /"/\ýû�\!a� !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" ©¾û«ª�@�\¢ �~�@�§ a:û«a�©�@� !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" ¨:û¥§�¦�@¢ �~�@�§ a:û«ª�¦�[I !~�[�[
¦:"�a:û¥§�@¢ !~�@�¤ ¥ªrûºú�¦7 Rµnú£"a!¤�ª ª8��	L ��5"�¤ úI¦7 RµÎú�¤KXL /"�¤¾û¥a�ª� !~�@�[�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" [�û¬¤�@�¤L �~�@�¤ a:û«a�©�ªL !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" [�û¥¦�§�[� �~�@�¤ a:û«ª�§�¦� !~�[�[
¦:"�¤¾û«a�\¢ !~�@�¤ ¥ªrûºú�¦7 Rµnú£"�¤$[�[ ª8��	L ��5"�¤ úI¦7 RµÎú�¤KXL /"�¤¾û�§�¤L !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" [�û¥@�@�[� �¡�@!© a:û«a�©�\� !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" ©¾û¬¤�©�¨¢ �¡�@!© a:û«©�@�¤7 !~�[�[
¦:"¦ýû¥@!¤L !~�@�¤ ¥ªrûºú�¦7 Rµnú£"�¤�a�@ ª8��	L ��5"�¤ úI¦7 RµÎú�¤KXL /"/\ýû¥©�\¢ !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" [�û¥¦�¨�\¢ �¡�@!© a:û«a�¦!©L !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" \:û¥\�¦�¨¢ �¡�@!© a:û«©�§�¤7 !~�[�[
¦:"¦ýû«ª�§¢ !~�@�¤ ¥ªrûºú�¦7 Rµnú£"�¤�¤�¤ ª8��	L ��5"/¦ úI¦7 RµÎú�¤KXL /"�¤¾û�§�@¢ !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" [�û¥\�¦!ª� �¡�[8@ a:û«a�\�@� !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" [�û«ª�§�§¢ �¡�[8@ a:û¥¨�@�¨� !~�[�[

± ÷



¦:"§ýû¬¤�©� !~�@�¤ ¥ªrûºú�¦7 Rµnú£"�¤�¦�§ ª8��	L ��5"/¦ úI¦7 RµÎú�¤KXL /"/§ýû�¨!ª� !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" §:û�[�[P¤L �¡�[8\ a:û«a�[caL !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" ¨:û«ª�a�¨¢ �¡�[8\ a:û¥¨�§!aL !~�[�[
¦:"�ª:û¥\�@¢ !~�@�¤ ¥ªrûºú�¦7 Rµnú£"�¤�§!ª ª8��	L ��5"/¦ úI¦7 RµÎú�¤KXL /"/§ýû�¨!ª� !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" ª¾û�[P¤�@¢ �¡�[8\ a:û«a�a�@� !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" [�û¥@�[8@¢ �¡�[�[ ¤¾û¥@!a�¨� !~�[�[
¦:"�ª:û¥¨�\¢ !~�@�¤ ¥ªrûºú�¦7 Rµnú£"�¤�ª�ª ª8��	L ��5"/¦ úI¦7 RµÎú�¤KXL /"/§ýû�¨!ª� !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" ¡�\ýû¥ª!¤�©� �¡�[ca a:û«a�a!¤7 !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" ¡!a:û�¨�@�¨¢ �¡�[ca ¤¾û�[8\�@� !~�[�[
¦:"�©:û¥§!¤L !~�@�¤ ¥ªrûºú�¦7 Rµnú£"�¤�©�ª ª8��	L ��5"/¦ úI¦7 RµÎú�¤KXL /"/§ýû�¨!ª� !~�@�\�5¦�¨ªI¦¢¦ª�¯ £� ��5¦�Ä *[qü �\�" ¡�\ýû¥©�@�¤L �¡�[8¦ a:û«a�¦�\� !~�[�[�5¦]¦�ª�µ��¤�§�°L¦�Ä *[qü �\�" ¡!a:û¥©�ª�¦¢ �¡�[8¦ ¤¾û�[8§!aL !~�[�[
þ¤-¥�¡L£�8¦7¡8¦Î¤¢ú�¦Î¤5¢úrû¢û
£� R¥7�!0 " \�@�@�@ £� R¥n¤80:" @£¢£R��0 " \�@�¤�§ £¢£L¤c0 " @¥Îú�¦ " ¤�©�ª ¥L�L  " [8\!ª�©¥¢¥n¤ " §!a�§ ¥£L¤ " §�a�¨¥Îú8 �¦!7¢µÎú�" ©!¤ ¥E 8¦�� " a�\¥¢µE  " © ¥¢µÎú " [8\�[8a¥ÎI�5¥ " @ ¥ÎI�E£ " @

��bT�RHKSY\�N�«
L=�	VRUKN�HKJxVRSYZ/keH^\
NQ\q��HobT��bT�
NBA�CEDFG¤V3L=��°�L=M=N=�ÑH^P�bT�
N�ªRU^N=µ�²�9�H�¨Tûé's�tubmXRJYN5JEbT�
N
JTLf� N�DFG§J]_eJ]bYNQ� LfJxH^P¬bY�RN�L=w@Z9k=NJ]bYHKaqN�«
L=�	VRU^Nf�
wRX
bmL�J]U^HKMO�cbTUK_[\
HKa�NQSYN5Pcb�JYZOUKX
bTHKZOP¬�	N5bY�RZ'\�sWtub
XRJ]NQJ¢bY�RN � ·�B�B�+ � �¢±¬V
SYNQ�5ZOPR\RHobTHKZOPRNQS��	Z'\RX
U^NxbTZÃMONQPRN5STLfbYN�L�w3L=PR\'�uwRU^Ze��°O��\RH^L=MOZOPRL=U3VRSYN5�QZOP
\RHKbYH^ZOPRN5SQ�
XRJ]H^PRM[�3L=Uol¥��w3LfPR\
��H^\'bT�RJxN5deXRL=U¨bTZ¬Ç'sÅ¨2 ý¾�L��69>�4G� 2�©x�RNJnbTHKaqN�«
L=�	VRUKN�VRSYZ=wRU^N5��\
NQJY�5SYHKw�N5\�HKP��'N5�5bTHKZOP �'sÀÇÃ�3L=Jxw@NQN5P�� Ze\RHoª3NQ\�LfPR\
N�«'V3LfPR\RNQ\´bYZrl,ZOS]� LpbTN5J]b�VRS]ZOwRUKNQ� l,ZOS AWCEDFGxs�©x�RH^J¬��ZOS]°§�¢L=J�U^L=SYM=NQUK_¦�£L=S]SYH^N5\ZOX
b¬wc_´�rs
Ú�HKb]bT� L=P�L=PR\�SYN5V�Z=S]bTN5\qHKP¿{åµ S �is

©&Z Jnb�L=Snbm��HobT�¨�3HKPqZ=SY\RN5S�bYZ¬Lf\R\qS]N£L=UKH^JnbTH^�v�QZO�	VRU^N½«'HKb�_�bYZ[bY�RN�JYZOUKX
bTHKZOP¨�
bY�RN�H^PRHobTH¥LfU�VRS]Z=ª3U^N�l,Z=S
bT�
H^JWVRS]ZOwRU^N5�Ø�¢L=J�L=UKbYNQSYN5\¼bTZ�H^PR�5U^XR\
N�L�SYLfbT�
NQSWJ]bYNQN5V l,SYZ=P±b¸HKP¼bT�RNxkON5S]bYH^�£LfUR\RH^S]NQ��bTH^Z=P¨sW�'V@NQ�5HKª3�QL=U^Uo_O�
bT�
N�l,X
PR�5bYH^ZOP Q g ! j�H^P�GWdÑsEgnµ��cj¢�RL=J�w�N5NQP`S]NQVRU^L=�QN5\�w±_@ÐQ g ! j " } �O} K }ìÇO}�bTL=PR��gÉµ S8! U 
 S�S jgiÇ S j
©x�RHKJ�l,XRP
�5bTHKZOP¿SYH^J]NQJl,SYZ=� L=w�Z=X
b	sì}�bTZqL=w@ZOX
b	µOs S Z/kON5S�L ! H^PcbTN5S]kfL=UWZ=l¡L=w@ZOX
b	sìÇ¿g?H�s~Nfs`µ��eµ S�S Z=l
bT�
N bTZfb�L=U�JYV3LfP¦H^P ! j½sq©x�RHKJÃk=NQS]bYH^�QL=U�kfL=S]H¥LfbYH^ZOP���bYZOMON�bT�RN5SÃ��HKbY��bT�
N¬�RZOS]H^Ö5ZOP3LfbTL=U�L=\
kON5�5bYH^ZOP$LfPR\
\RHoa�XRJ]H^ZOP[HKP	bY�RNEV
SYZOwRUKNQ���c\RNQ� L=PR\
J¢Ll?L=H^S]UK_�ª3PRNmJYV3L�bTH¥LfU3� N5JY� bYZBLf���RH^N�kONEL=�Q�5NQV
bTL=wRU^NmSYN5JYZOUKX
bTHKZOP¨s

± û



t�P�L=\R\
HKbTHKZOP¨��L=P�LfUKbTN5SYP3L�bTNy���RZ=H^�QN`Z=l�\RHKa�NQS]NQPR�5HvPRM$HKJ�XRJYN5\�H^PZOS]\RNQS�bYZ¦�QZ=P±bYSYZOUvJYVRXRS]H^ZOX
J
ZOJ]�QH^UKU¥LfbYH^ZOP
J¢SYN5JYXRUobTHKPRM	l,S]ZO� bY�RN��RZOSYHKÖQZOPcbTL=U�L=\
k=NQ�5bYH^ZOP�s¢t�P`V
U¥L=�5N�Zfl��QN5PcbTSTLfU&\
HKa�NQSYN5PR�QHKPRM¼l,ZOSxbT�3L�b
bTN5SY���3L¼wRH¥LfJYNQ\�XRVc��H^P
\`L=V
VRSYZ£«'H^� LfbTHKZOP�H^J�LfVRVRU^HKNQ\�bYZ	NQL=���`Zfl!bY�RNbTNQS]� Jwv�¯ B 6 v*���ÑP3L=�	NQUo_�Ðv�¯ 6 v*�ð�tÆ�Ç xÉÈ ¹ Ç ¯�Ê lnW�U ¯vÊ U µ

Ç ¯�Ê J�WÌË 6 g�Ç
�G��jgiÇeµ9j

Ú�HKbY�qbY�RH^JE� Ze\RHKªRNQ\ql,Z=SY� Z=lWbY�RNBVRS]ZOwRUKNQ���@��N�V@NQS]l,Z=SY�	NQ\qbYNQJnbTJ�J]H^�	H^U¥LfS¡bTZ bY�RZOJ]N�\RNQJ]�QS]H^w@NQ\
L=w@Z/kON�l,ZOS¢bY�RNN�«
L=�	VRUKN=sW²mNQSYN���N�ª
«¬bT�RNJ]XRwRMOS]H^\�\RHK� N5PRJYHKZOPRJ¡L�b ��Í �K�,B:" � �*�K�,B:"¬} S �
J]Z�bT�3L�b
bT�
N UKZ'�QL=U�g?V@NQSÉ��VRS]Z'�5NQJ]JYZOSTj�VRS]ZOwRU^N5��JYHKÖQN	H^JÃ} S�S8S �����RH^UKN[bY�RN	VRSYZe�QN5JYJYZ=S�L=S]STL£_p\RH^�	NQP
JYH^Z=PRJQ�G¬ � ± Í
L=PR\ ¬ � ±��@�
LfSYNEkfL=S]H^N5\¨s�t�P�Z=PRN¼gÎb�_'V
H^�£LfUÎj�JYN5deX
NQPR�5NZ=l¨bTN5J]bYJQ�
��NEª
«/¬ � ± Í " �¬g,l,ZOS�L�k=NQS]bYH^�QL=U��	NQJ]�
JYHKÖQN�Z=l � � " 
 S�S j½�3L=PR\qJYN5b�¬ � ± Í " �`g �,Í1" 
 S�S j½��¬ � ± Í " µ£�`g �,Í " � S�S j½�3L=PR\\¬ � ± Í " ¹cÇ�g ��Í" µ/� S�S j�s�©x�±XRJEbY�RN�U¥L=S]MONQJnb�VRSYZOw
U^NQ� J]H^Ö5N_9 H^JEÇ^Î�
 S�S Îcµ/� S8S÷" µ�(�Ç=� S ( S8S�S s�³3ZOS¡bT�RN5JYN�bTNQJnbTJ5�@��N
L=UKJYZ[STL=HKJYN�bY�RN��¬L�«'HK��XR� ·�Sn_eU^Z/k�\RHK� N5PRJYHKZOP¨��¯�¡�HE£'�RbTZ�µ S g,l,SYZ=� HKbYJx\RN5l?LfXRUKbxkfL=UKXRNZ=l�}Oj�s

³3ZOS�N£Lf���BZ=l'bT�RN¸bT�RS]NQN¸bTN5J]b!�£L=J]NQJQ��bT�RN¸bTN5J]b!VRSYZ=MOSTL=�®�¡LfJ!S]XRPBZOPÃLEz¢STL£_c��©�¹OFIgiÇO}=��VRS]Z'�5NQJYJ]ZOSYJTj
��HKbY��N£L=���qZ=l!bY�RSYN5N�\RHKa�NQS]NQPcbm� N5JYJTLfMON��uV3L=JYJ]H^PRM[UKH^wRSYL=SYHKNQJQÐù �`AWtnz¡²ÃÐ@L=P�H^�	VRUKNQ�	NQP3LfbYH^ZOP Z=l��`AWt¢ZOP�bTZOV�Z=l&bT�
NBz¢�RL=� N5U^N5ZOP�U^H^w
STL=Sn_�{ ���ù G¸A�zxzvÐ�LfPqHK� VRUKNQ�	NQP3L�bTH^Z=P¬Z=l��`AWt¢wc_�bT�
NÃGW\RHKP±wRXRSYM=�`A!L=STL=UKU^N5U�z¢ZO�	VRX
bYNQSEz¢NQPcbTS]N�{ 
=�ù �
²v�`G��rÐ�z¢STL£_Î�~Jv�'�3L=S]NQ\`�qNQ�	ZOSn_�Ù�H^wRSYL=S]_

©x�RN¸l,ZOU^UKZ/��H^PRM¢bTL=wRUKNWMOHKk=NQJ�bT�RN�SYX
P�bYH^�	NWL=PR\�JYN5U^NQ��bTN5\BV@NQS]l,Z=SY� L=PR�QN¸�5ZOXRPcbTN5SYJ�l,ZOS¨bT�RN5JYN���S]XRPRJ5s
t�P¼L=UKU±�£L=J]NQJQ�ObY�RN¢J]ZOU^X'bTH^Z=PRJ�LfMOSYN5NQ\B��NQUKUe��HobT�BNQL=���¼Z=bY�RNQS5�=JY�
Z9��HKPRM�N½«
V@NQ��bTN5\	J]�¬LfU^UOkfL=SYH^LfbTHKZOPRJ���HKbY�
MOS]H^\¼JYHKÖQNfs�t�P	bY�RNxb�L=w
U^N=�c���ÉA�\
NQPRZ=bYNQJWbT�
Nm�	NQJ]JTL=M=N���VRL=JYJ]H^PRM�U^HKwRSTLfS]_O�OÔ�©¤HKJ�bT�RN�S]NQV@ZOS]bYNQ\	SYXRP¼bTHK� N
H^P�z¡A¸ÈIJYN5�QZOPR\
JQ�L¥Îú�¦¬HKJ�bY�RNvP±XR��w@NQS�Z=l�bTHK� N�JnbTNQV
JQ�L¥L�L [HKJ�bY�RNvP±XR��w@NQS�Z=l $ N�kfL=U^X3L�bTH^Z=PRJQ�5¥¢¥�¤�HKJ
bT�
NxPeX
��w�N5SWZ=l@PRZOPRUKH^PRNQL=Sxg?�EN��xbTZOPÑj�HobTNQSYLfbTHKZOPRJ5�I¥£L¤�H^J�bY�RNxP±XR��w@NQSWZ=l@UKH^PRNQL=Sxg?·�Sn_eU^Z/k
j!HKbYNQSTL�bTH^Z=PRJQ�
L=PR\1¥¢µE  H^J¡bY�RN�PeX
��w�N5S�Z=l�N�kfL=U^X3L�bTH^Z=PRJ¡Z=l!bT�RN�VRS]NQ�QZ=PR\RHKbYH^ZOP
NQSQs¬ � ± Í ����A Ô!© ¥nú�¦ ¥L�L  ¥�¥n¤ ¥£L¤ ¥¢µ� 

� �`AWtnz¡² 
O¹O�
s µ/¹��
µ ��� S � µ9}'µ9Ç �O¹��cÇ ÇI

� G¸A�zxz ¹O}O}'s µ/¹��
µ ��� S � µ9}'µ9Ç �O¹��cÇ ÇI

� �
²��`G�� ¹R
5�
s µ������ µ S �~¹cÇ=� Ç S �O� �cÇOÇ�� ¹R

µ/� �`AWtnz¡² ���=�
s ÇO}'µ/¹ µ-
R�oµ9}8� ÇO}=�O¹ µOµO�À}��=¹ 
cÇ
µ/� G¸A�zxz 
��8
Rs ÇO}'µ/¹ µ-
R�oµ9}8� ÇO}=�O¹ µOµO�À}��=¹ 
cÇ
µ/� �
²��`G�� 
5�'µOs ÇO}'µ/¹ µ-
R�oµ/� S ÇO}=�
µ µOµO�À}��=� 
cÇ
¹cÇ �`AWtnz¡² µ/¹=�5�'s ÇO}=¹O� Ç S �oµ9}=¹ Ç=���O� µ��'� 
±}R
 
O¹
¹cÇ G¸A�zxz �f¹5�'s ÇO}=¹O� Ç S �oµ9}=¹ Ç=���O� µ��'� 
±}R
 
O¹
¹cÇ �
²��`G�� �8�c}'s ÇO}=¹O� Ç S �oµ9Ç'µ Ç=���8
 µ��'� 
±ÇR
 
O¹Ï�Ð�Ñ
ÒZÓ/Ïß�à�Ðámâ\Ø'Ò�×�ØnÓpÒ�×�Ú�Õ	ØÙ×rÑ�×�ã8Ó�Ü ñ Õ�Ò,ìh×�íÕÔéÒ�Ô)ï8ëwìTÒ,×å×,Ôçæ�Ò�Ö ãIÔ�×å×�íÖï�æ�Õ	í ñ ÓpÔ�Ó ò

�'ZO�	N`Zfl�bY�RNyS]NQJYX
UKbTJ���NQS]NpL=J�N½«
V@NQ��bTN5\¨��L=P
\´JYZO�	N`��NQSYN�J]XRSYV
SYH^J]H^PRM
s|³ÑZ=S�L¦MOHokONQP´�	NQJ]�
JYHKÖQNf��kfL=S]H¥LfbYH^ZOP
J�H^PpV@NQS]l,Z=SY� L=PR�QN¼�5ZOXRPcbTJ���NQSYN	JY� L=UKU�ZOS�L=w
JYNQPcbQ�!N½«
�5NQV
bÃl,ZOS�	Z'\RN5STLfbYN�g?w
X
b�J]bTHKU^U
L=�5�QNQV'b�L=wRUKN/j�kfL=SYH^LfbTHKZOPRJ�l,Z=S��
²��`G��ÆH^P¼bT�RN�J]�¬L=UKU^N5J]bW�QL=JYNfsW©x�RNEHKPR�QS]N£L=J]N�H^P[�QZOJnbTJW��HKbY� �	NQJ]� J]H^Ö5N
�£LfP	w@NxLfb]bTS]H^wRX
bYNQ\�bYZ�L�\RNQ�5U^H^P
N¡H^P�bY�RNxd±X3L=U^Hob�_�Z=lÑbT�RNxVRS]NQ�5ZOPR\RHobTH^Z=PRNQS5�=���RH^���[PRN5MOU^N5�5bYJW� ZOJnbWZ=lÑbT�
N
JYVRLfbTH^L=U��QZOX
VRU^HKPRMRs�©x�RNBVRS]NQ�5ZOPR\RHobTH^Z=PRNQS�d±X3L=UKHKb�_��QL=P`w@NÃHKP
l,NQS]SYN5\�l,S]ZO� bT�
NÃSYLfbTHKZ«¥£L¤�×I¥¢¥n¤±�@���
H^���

± ÿ



H^J�bT�RNL£k=NQSTLfMONP±XR��w@NQSxZ=l!·S]_eU^Z/k HKbYNQSTL�bTH^Z=PRJ�V@NQS��mN5�xbYZOP�HKbYNQSTL�bTH^Z=P¨s�©x�RN�	ZOJ]b¢H^PcbTN5SYN5J]bTHKPRM�g�LfPR\
XRPRN½«'V�N5�5bTN5\Ñj�SYN5JYXRUob�H^JEbT�RNBkfL=S]H¥LfbYH^ZOP�Z=l¸S]XRPybTHK� N���HKbY��U^H^w
STL=Sn_�Ðm�'²��`G���H^JmbT�RN��	ZOJnb�N5¾	�5H^NQPcbQ�
wRX
b�G¸A�zxzhHKJWLvkON5S]_[�QUKZOJYNxJ]NQ�5ZOPR\¨�eL=PR\ �`AWtnz¡²´U^Z=JYNQJW�5ZOPRJ]H^\RN5STL=wRUKNxN5¾	�QHKNQPR��_¼wc_¼�QZ=� V3LfSYH^J]ZOP¨�cLfJ
bT�
N�V
SYZOwRUKNQ��J]H^Ö5N�M=SYZ/��JQs�©x�RH^J��	N£L=P
J¡bT�3Lfb�bY�RN��RH^MO�
UK_�V@ZOSnb�L=wRUKN��`AWt�k=NQSYJ]H^ZOPqZ=l�AWCEDFGx�R��HKbY�
L=P�L=VRV
SYZOVRS]H¥LfbYN����RZOHK�QN�Z=lv�`AWtBHK� V
U^NQ�	NQPcbTLfbTHKZOP¨��HKJ�l,XRU^Uo_��5ZO�	V�N�bTHKbYHKk=N¬��HKbY�¦bT�RNqz¢STL£_c��J]V�N5�QHoª3�
kON5SYJ]H^ZOP¿XRJYHKPRM�bT�RN �
²v�`G�� UKH^wRSYL=S]_=sÃÚ��RHKU^NBbY�RN[Z9k=NQSYL=U^U��5ZOJ]bYJÃ\
Z�P
Z=b�VRSYN5VRSYN5JYN5P±b�L��¢N5U^Uo�uJY�QL=U^N5\
V3L=SYL=U^UKNQU@L=UKMOZOSYHobT�R� g?w@NQ�£LfXRJYNZ=l�bY�RNvV
SYNQ�5ZOPR\RHobTHKZOPRNQS����RZOHK�QN/j½�
bT�
Nv�QZ=J]bxV@NQS¢l,X
PR�5bYH^ZOP�N�kfL=U^X3L�bTH^Z=P HKJ
d±XRHKbYNc�ÑLfbxl,ZOS�G¸A�zxzIL=PR\`�
²v�`G��r�@Lfb�s S ¹O¹�bTZ�s S ¹5��g,l,ZOSm�`AWtnz¡²|HKb�SYL=PRMON5J�l,S]ZO� s S 
�
¼bYZ�s S �O�Oj�s

³3ZOS�bYNQJ]bYJ�bT�3Lfb¨\RNQ�	ZOPRJnbTSTL�bTNWJYV@NQN5\RXRV�l,SYZO�®V3L=SYL=U^UKNQU^HKJY������N¸�QZOP
JYH^\
NQS�SYX
PRJ���HKbT��ª'«
N5\ÃV
SYZOwRUKNQ�
JYHKÖQNfÐ ��Í "¼� S�S � � �5"«
 S�S s�²mNQS]NE��N�L=UKJYZÃª'«[bT�RNmkONQSnbTHK�£L=U@JYXRw
MOSYHK\¬\RHK� N5PRJYHKZOP	Lfb � �,�K�,B:"[} S LfPR\
bT�
N[k=NQSnbTH^�QL=UWVRS]Z'�5NQJYJ]ZOS�L=SYSYL£_y\RHK� N5PRJYHKZOP¿Lfbu¬ � ±��5"y�
��wRX
b�kfL=Sn_`bT�
N	�5ZOSYS]NQJ]V�ZOP
\RH^PRM��RZOS]H^Ö5ZOPcb�L=U
JYHKÖQN5JQsÅÚrN`bTL=°=N\¬ � ± Í "§�
�µ/�'��L=PR\´¹cÇe�¢��HKbY� ��Í �K�,B5"�µ S�S ��} S ��L=P
\�ÇO}'�¡S]NQJ]V�N5�5bTHokON5UK_OsI©x�RN
SYX
PRJ�l,Z=S�bY�RN[bT�RS]NQN	�£L=J]NQJÃL=PR\rbY�RSYN5N �	NQJ]JTL=M=N���VRL=JYJ]H^PRM�U^HKwRSTL=S]H^N5JL=U^U�JY�RZ/�ÂkON5S]_¿MOZeZ'\¿L=M=SYNQN5� N5Pcb
H^P�J]ZOU^X
bYH^ZOP�kfL=UKXRNQJmL=P
\�V@NQSnl,ZOSY� L=PR�5N��QZOXRPcbYJQs�©x�RN�SYXRP�bTHK� N5J¡l,ZOS�G¸A�zxzÅL=SYN>�8
¢�e�E
5�8
R�RL=PR\`Ç��=�
�
JY�
Z9��HKPRM�J]V�N5NQ\RXRV
JZ=lxµOs��cÇ¬L=P
\�µOs �=��L=JmbT�RNÃP±XR��w@NQSvZfl¸VRSYZe�QN5JYJYZ=SYJ�HKJE\RZ=XRwRU^N5\§g,b���HK�QN£j�sE³ÑZ=SEbT�
N
�
²v�`G��×S]XRPRJ5�
bT�RNEbTH^�	NQJ¸��NQSYNJ]U^HKMO�cbTUK_[UKZ/�¢N5S¡L=PR\�bY�RN�SYLfbTHKZOJ���NQS]N¼µOs��O��L=PR\�µ=s �
µ=sW³3ZOS¡�qA¸tnz¡²��
�QZ=PRJYHKJ]bTN5PcbB��HKbY�¿bY�RN	N£L=S]U^H^N5S�SYXRPRJ5�!bY�RN S]XRPrbYH^�	NQJ��NQSYN �QZOP
JYH^\
NQSTLfwRUK_p�RHKMO�RN5SQ�&L=PR\rH^Ppl?L=�5bÃJY�RZ/�
JYV@NQN5\RXRVqSTLfbYH^ZOJxZ=l!ZOPRUo_yµOsÀ}R
	L=PR\pµOs S ¹
sØ¨2 þCÙ7�3>s�s�*f!>s��>Î6�g 2m�¡b¸V
SYNQJ]NQPcb£�cbY�RN�A�CED�FG¿V3L=��°�L=MONx�RL=JWPRZ=bWw@NQN5P[SYNQUKN£L=J]NQ\¼l,ZOS�M=NQPRN5STL=UR\
H^Jn�
bTS]H^wRX'bTH^Z=P¨s�²mZ9��N5k=NQS5�3VRU¥L=P
JxL=SYNEH^P�V
SYZOMOS]NQJ]J¢l,ZOS¡L�S]NQUKN£L=J]NEbT�RLfbxH^J�U^HK� HobTNQ\¼bYZ�PRZOP'�u�QZO�	�	NQSY�5H¥L=UÑXRJ]N
Z=l¸bT�
N�V3L=��°�L=MONfsÃt�PcbYNQSYN5J]bYNQ\�V@Z=bYNQPcbTH^L=U!X
JYNQS]J�JY�RZOX
U^\��QZ=P±bTL=�5b��vU¥LfPp²EH^P
\R�¬LfSYJY���¨L=U^L=PR��Ú�U^UKPRUis�MOZ/k@s
©x�RN�z�CEDFG�V3L=��°�L=M=N=�O�RZ/��N5k=NQSQ�±ZOP����RH^���[A�CEDFG�H^J&w3L=J]NQ\¨�OHKJ!l,S]NQNQUo_�L£k=LfH^U¥LfwRU^NWl,SYZ=��bT�RN¢�EN5bYU^HKw
�QZ=U^U^N5�5bYH^ZOP¨s��'NQN�l,ZOSxN½«RLf� VRUKN�bT�RN�UKH^J]bYH^PRM/I²�ª�	L ýûå¦7¡��¾û« �XqLfbxbY�RN�¢N5w`JYHobTN°�¦¢¦5µ»Äu×�×K0�0�0Tûp¥E 8¦�£7¤-¨TûçªR��§*×¢ª�	L ,×L¤�¥�	7 �H�ûp°L¦5¯Î£
©x�RN��mN5bTUKH^w¬k=NQS]JYH^Z=P�Zfl&bY�RN�z�CEDFGhVRL=��°�L=MONH^P
�QU^X
\RNQJ¢bY�RN�z�CEDFGhÈmJYN5SmÓ�XRHK\RN[{�}��¨HKP�bT�RNEl,ZOSY�
Z=l�L[A!ZOJnb½�'�5SYH^V'bmªRU^N=s

���$Û
�����@ �(���.Ü ±¥Ý ýR�= ¸�c��ß�ä�ò�éeð=�¢�O���O��ïQßié9Ü5ð=Þ�é�ç # ��(!�O*�ëÀé�ç/æxÞ½ßuÝ?áeð�à�ÐárânôqÔ/àRÔ)Ó�íöÔ ñ Õ�Ò¥Ö«ÞÜéÒàß Û�íöÒ,ïRØ:Ðámâ�á�Ü)Õ	Ñ�Ò,Ó�ð±.£+ # -#â��
./ànëK��.QêuÞ�êY�=(�ä�æ¡â9è/êY�~ð�ãPäGå ± ÿ�û5ÿYæÉð ± ù��5û�ö ± ùQú ± �Ü ñ2Ý ýR�' ¸�'��ßiä�ò�éBÞ�é�ç # �3(!�'*�ëÀé�ç/æxÞ�ßiÝ�á±ðIç�Òåë�ÚIÛåÒåë�áRØ'Ü�Ó�Ô�æ�Òwê>Ô)ØÙÓ�í ó>ê>Ò,ØÌÞ�Üéë�×�íÖïdáRØgí è ÐárâÀá ò ×�Ø Ò�ì¾×uð*âf� # â9â�ôK�
-�Þ½ê�á±�8é$(�ä�æ¡â±�ÀðKê�ã�å ± ÿ5û�ÿYæÉð/â9â±�9øQù�öÎÿ ± �Ü � Ý ��Ü]ä�ßiî�Ü����c��ïQßié9Ü5ð¢ßqÓpÔ�æ�ìTÔ)ØÙíöÛ�â�ó,ã�Ò�Ó�íÖì;Ò,ïRØö×�õ�íÖØÖÞ^ë¾Ó ò Õ�Ü)Ñwê>Ò,ØÌÞ�Üéë�×�íÖï¶ØÖÞIÒ�áRØgí èhÐ�árâ�á�Ò�ØÙØgíÖï�æ�ðcë~é%ÞÜ�ì�ã8Ú�Ø'Ô|ÖØgíöÜ�ï8Ô)ÕÎÐqÓpë)íÖï8Ô�Ó ò á:í è�Ò�ÓpÒ�ïIØgíöÔ�Õ�â�ì,ÚIÔ)ØÙíöÜ)ï�×�ð�âf���W�=(�Þ5Ý?áÞ�é�çv+��f��ôÀÞ5ç/ò�ÜnôÀô�åo��ç9Ýn�tæ�ðO�?íQãåä5ßiçví�é�ë~ó5ÜnßuÝ?ë~ê,ïEý@ß�ÜYÝ�Ý]ð
�?í£ãåä�ßuçcð ± ÿ5ÿ ñ ð£â9âe�I� ñ ��ö'�5ú)���Ü ø Ý�î �½(�Þ½æ¡Ü]ß�ä5é±ð % �|â���(�ôìÞ½ßiü�Ü5ðTÞ�é�ç # �½�¢��./æ¢ë~ê�áeðIï�×�íÖï�æðê�ßIðGÜ�ïÿØÖÞIÒ6ÞEÓpÔ ò�ñ�ò á�ð��@ç/ëÀé£ñ9è9ßiî�á�ý3Þ�ßiÞ�ô~ôÀÜnô/(�ä�æ¡â9è/êië~é�î
(�ÜnéQêiß�Ü�ëÀé/ãåä�ßiæxÞ½ô±ç/ä/àÉè�æ¢Ü]éQê]ð� &ä�ó�Ünæ�ñfÜ]ß ± ÿ�ÿQú/�Ü ú Ý .9àÉä½ê�êÑ���Q(�ä5á9Üné¡Þ½éfç # ôÀÞ�éx(!�½*&ë~é�ç9æ¡Þ�ßiÝ�á±ð�Þrà�ÐárâÀï�×�Ò,Ó4óqÚ�íöë�ÒÉð % ÞTò�ßiÜné�ànÜ % ë~ó5Ünßiæ¢ä5ß�Ü� &Þ½ê�ëÀä�é�Þ�ô % Þ½ñ=ä�ßuÞ�êiä�ßiï
ßiÜnâ=ä�ß�ê¨í�(�� % öÎ- # ö ±ì± û�� ± û9ð/.£Ü]â/ê]� ± ÿ�ÿ�ø��Ü � Ý .9àÉä½ê�ê¡����(�ä�á�Üné	Þ�é�ç # ôÀÞ�é�(!�3*�ëÀé�ç/æxÞ�ßiÝ�á±ð�Þrà�Ðámâ�ôrÔMáRØgí è*ôcõ:Ü�ïI×�ØÙí è]Ðámâöá�Ü)Õ	Ñ�Ò,ÓVíÖï�ÞRðÑ(�ä5æ¡â9è/ê�Ü]ßiÝ¢ëÀé
ýÑá£ï/Ý�ëÀà]Ýnð�ãcä±ð9 &ä�� ñ å ± ÿ�ÿ��Yæ�ð£â9âe� ± �5û�ö ± ø����Ü ÷ Ý õ��Y������ßiä�â9âWÞ½éfçW��� % è�Ý?üOð�÷ ñ Ò,×�ØKð�ì�ã8Õ�Ò�ìTÒ�ïIØ'Ô�ØgíöÜ�ïwÜsÝÎØÌÞ�Ònê�ßIðEá:ÓpÔ*ÝåØ�ê>Ò,×�×�Ôçæ�Ò�ÖÙßPÔ�×å×�íÖï�æ6áRØ'Ô�ï8ë�Ô�Ópë½ð)�eÜYàuá9é9ëìànÞ�ô
��Ü]âfä5ß?ê #  % öÎÿ ñZø ø£÷/ð # ß�î5ä�é9é�Ü� !Þ�êië~ä5é�Þ½ô % Þ½ñ=ä�ßuÞ�ê�ä5ß�ï5ðQ�!Ü]ànÜnæ�ñfÜ]ß ± ÿ5ÿ ñ �Ü û Ý õ�ëÀôÀô~ëìÞ½æ���ß�ä5â9â±ð
�Ñò�ëÀé9î % è�Ý�üOð
Þ�é�ç # éQê�á�ä�é£ïB.£üYþ,Ü]ô~ôÀè9æ�ð�ï�×�íÖï�æuê�ßIð�ßGÜ�Ó�Ø'Ô ñ Õ�Ò;ßPÔ�ÓpÔ)ÕÖÕ�Ò�Õ�ß�Ó�Üpæ�ÓpÔ�ì�ì�íÖï�æ_õ�íÖØÖÞØÌÞ�Òrê>Ò,×å×,Ôçæ�Ò�ÖÙßPÔ�×�×�íÖï-æzð�ïIØ'Ò�ÓÌÝ,Ô�ÛåÒÉðR�¨á9Ü¸-+*�`ýÑßiÜ]ÝiÝnð�(�Þ½æ�ñ9ßiëÀç/î5Ü�ð/- # ð ± ÿ5ÿ½ø��

ñ ù



Ü ÿ Ý .c�T�¨Þ�ôÀÞTï5ðYõ��½��ßiä�â9âeð % ��-�àÉ+Îé�é9Ü]Ý]ð½Þ½é�ç����T.£æ¡ë~ê�á±ð�ßâ ñ á�Û�ù�èûúRï�×�Ò,Óå×nê>Ô�ïIÚIÔ)Õ�ð # ß�î5ä�é9é9Ü� &Þ½ê�ëÀä�é�Þ�ô % Þ½ñ=ä�ßuÞ�ê�ä5ß�ï5ð± ÿ5ÿ����Ü ± ù Ý -ëÀàuáfÞ½Ünô±�¸�9õ�ë�ê�ê�æxÞ½éeð ñ Ò,×�ØÙíÖï-æ�ÜsÝ�ß�à�ÐárânôÎÔ�ßPÔ)ÓpÔ�ÕÖÕ Ò,ÕnÐ�árâ%á5Ü�Õ	Ñ�Ò,Ó�ð % ÞTò�ßiÜné�ànÜ % ë~ó5Ünßiæ¢ä5ß�Ü� &Þ½ê�ëÀä�é�Þ�ô % Þ�ñfä�ö
ßuÞ�ê�ä5ß�ï¡ßiÜnâ=ä�ß�ê�í�(�� % ö^+,�&ö ±�ñ ú5ú)� ñ ð # è9î�èfÝ,ê ± ÿ�ÿ����Ü ±ì±¥Ý # ôìÞ½é�(!�9*&ë~éfç/æxÞ½ßuÝ?ávÞ½é�ç # ôÀôÀÞ�é��¢���
ÞTïQôÀä�ßYð�ß�à�Ðámâ�Ô)ï8ë�ë6ð�õ4áLÐ�ü�ý�ßPÔ)ÓpÔ�ÕÖÕ�Ò�Õ!á5Ü*ÝåØgõÎÔ�ÓpÒnÝ,Ü�ÓGá:í è�Ò,Ó�Ò,ïRØÙíöÔ)Õ�Ô�ï8ëõ:Ü)ïIÕ	íÖï�ÒåÔ�Ó^á ò ×�Ø'Ò,ì¾×�ð % ÞTò�ßiÜné�ànÜ % ë~ó5Ünßiæ¡ä�ßiÜ� !Þ�êië~ä5é�Þ½ô % Þ½ñ=ä�ßuÞ�êiä�ßiï¼ß�Ü]âfä5ß?êmí�(�� % ö¥+,��ö ±Zñ ÿQ÷)��ÿ9ð$Û9Ünñ�ß�è�Þ�ß�ï± ÿ5ÿ�û��

ñ^±



þ�ÿ����������	��
�����������������������! "���$#&%'��(�)��*��,+.-/�0��-�(0)1�
24353	353	3	353	353	3	353	353	3	353	353	3	353	363	353	363	3	3535353	363	353	363	3	3535353	363	353	363	3	3535353	363	353	363	3	3535353	363	353	363
3 3
387096:6;=<?>4@6A4B=CED 3
38F5G4H6I5GKJML	L�;6GON�<QP�C�RSCUT	HWV0;WXZYU[=CUT=C�\O9MXK]/L"J^G�NMV�Y�_SCa`ZC�bO9Wc5cdLOJWXfehg5g	i	g 3
38jk;6G�N59^HWXfH5lnmMoh_0Jdpqm/r	r5s 3
3^t	t5t	t	t5t	t5t	t	t5t	t5t	t	t5t	t5t	t	t5t	t6t	t5t	t6t	t	t5t5t5t	t6t	t5t	t6t	t	t5t5t5t	t6t	t5t	t6t	t	t5t5t5t	t6t	t5t	t6t	t	t5t5t5t	t6t	t5t	t	3
38u	B4JML4>�:6;8>4GkHdv0:5;/LwC 3
31[dXyxdR	uzN/pON�c4;�Lq9kN1Ik;WX0;^GKJ^ck;5]{l5G4H�Lfc6VK;|lkH	:	:5Hd}O9MXKI&~5tKNM>K;KD59^;0N�]09M�4G6X0J	: 3
3�A�9�XK;6c�95DkN1J^]5@k;KDWc09^HWX�t6]K9dl5l^��N69^HWX1F5RkuzN�pON�c4;/Ln9�Xy~�NM>0J4D^;{]09�L�;dX"N59^HWX�N�< 3
3 3
31]KD���94�d2^]5c��h�6V"3��E]42^]	B��k�W~|D���94���|j�3W]0D���94�W26]5Bh���E]k26]6p"�����k@���p"�^3d]KD���9k�d2^]5p"� 3
3 �h`O9���DKm�Y�D6~Y�cO� l	H6Gy91�nm�Y�~�Y }5VK;6Gk; 3
3 `�m"��D4m�Y�D6~�Y�c"���ft6�"md3	D4m^3	Dd�|t|�4~k3	D4m^3	D^~1�f~43W�k����c"�^3	Dd�{���	o��cO�63	D^~�Y 3
3 `K~���D4m�Y�D6~�Y�c"��� �"md3	D4m^3	Dd�|t|�4~k3	D4m^3	D^~ht|�	o��cO�63	D^~�Y 3
3 �	@���pO���h�k@k�K3d;5B^>���p42	�0�nY 3
3��6VZYUj�YQ�k@4��Y,�"m�Y,�4~�Y�J/XK]�Dd�&J^G4;fDdHdX"N/cKJ/X4c�N�Y,J/XK]��	���cO�8JWX4]��	o��c"� 3
38@4J^G5p&]09��kG6X0J	:	:dpZC �6V0;1>kG4HWv�:5;�Lq9kN�>KH0NW;5]&HdX�c^V0;�N/�^��JdG4; 3
3 �&�^��B��^��~5��Y �	�&�^�|p��6���5� ��J	:	:�9�X&A^L���Y 3
3�}�9Wc^V�V0H/L�H5I	;dX0;5Hd�"N�i4;W�6LOJWX	X{v0HW�	XK]kJ^G5p�D^HWXK]09/c�9dHdX�N�Y,J/XK]�lkH^G|c�9�LO;hcz9�X 3
3 �&�^�|cy�^�&s	 6ok�	��Nd;KD¡�Mm�]4Jdp"��C 3
38�^V0;hF6RkuzN/p�N/ck;/Lq9	N�c	G4;	J^ck;5]1vkpyD^;dXkc	G4J	:{]K9dl	l	;6Gk;dX"Dd;0N�HdXyJ8�	XO9dl	H6GdL 3
3¢L�;0N�VZYQ}O9/c6VnN69�Lk>�:5;�>0Hk:dp6XKH/L�9^J	:|9�X"9/c�9^J	:�>kG4H5lK96:6;0NC 3
3 3
38�^V0;1>kG4Hdv0:5;�Lq9kN�NWHk:^@k;5]1vkp�F	j4xdRku�HWX�i	F5uh>4G4H4D^;KN	NdH^GON�Yac	Gk;kJdc4;5]|JKNhJ 3
38Gk;KD/cKJWX4I^�0:	J^G8>4GkHKD^;KN	N�I6G�9W]�H5lzN59W£k;{i5F	u	¤{v4p�i	F5u	¥�Ya}O9/c6V�i	F5u&�|i	F5uk¤03/i	F5u	¥ZCU3
38u4J4DMV�>4G4H4D^;KN	NdH^GfDdHdX4c4J49MX�N1JfN��	vKI6G�9W]�H5lyN69d£k;{_k¤4P/¦4§{vkp|_k¥KP/¦4§�H6l|c6V0; 3
3¡��B�Y�p"�¨LO;KNMVSC �^V	��N�c6V0;&JkDWc^��J	:¢LO;0N�VqN59W£k;0N8J^G4;{_k¤��|_4¤4P/¦4§03Wi	F5uk¤|JWXK] 3
3�_	¥&�|_k¥KP/¦4§03Wi	F5u	¥�Y,JWX4]hc6VK;&xdR	uzN/pON�c4;�L©N59W£k;f9kN�XK;5���f~43�_4¤K3/_k¥�C 3
3 3
38�^V0;�NWHk:W�kc�9dHdX�}�9Wc6V�F	jKxWRkuy9	N8]kHdXK;1}O9/c6V�c^V0;h§5R	7K2^ª6_	`	uKP�LO;6c^V0H6]���9C�;=C 3
3��"N59MXKI|c6VK;|T6j4P^F	ª6_	`�:49�XK;kJdGyNdH	:^@4;^G"�8J/XK]|c^V0;1v�:6HKD�A0t6]K96J^IkHdX0J	:¢>�JdG	c�H5l|c^V0; 3
38ik;^}	c4HdX1L"J^c5G�9WB&JKNhJ�:5;6l5ch>kG4;KDdHdX4]09Wc09^HWX0;6G�C«[zDdHd>kp&H5l�c6VK;8v�:6HKD�A0t6]K96J^IkHdX0J	:h3
3�>0J^G5c�H5l|c6VK;f¬6JkD^HdvO96J/Xy9kN&NdJ^@4;6]&JWX4]�D^HWXK]09/c�9dHdX�J5:	:dp{Gk;d��NW;5]{}�9Wc^V"9�X�c6V0; 3
38F5G4;4D^HdX4]hG4HW�4c09�X0;�C 3
3 3
38Fk;6G	lkH6GWL"J/X"D^;1]4JdcKJ�JWX4]�N^JML4>0:5;5]fNdHk:/�4c09^HdX�@KJ	:/�0;KN1J^Gk;1>4G�9MX4ck;5]&JdczNd;k:6;KD/c4;5]&3
3{HW�4c^>	�4chc�9�L�;0N�YJWX4]�J	:	:8>K;6G	lkH6GWL"J/X"D^;�D^HW�	X4ck;6G�N8J^Gk;1>4G09�X4ck;5]�HWXnD^H�L4>�:6;6c09^HdXSCE3
3 3
38�^V"9	N�@4;6G�N59dHdX|�"Nd;0N¢_kFO®8l	H6Gh�"Nd;6G�GkHd�kc�9�XK;0N�Y,JWX4]|c6VK;{_kFO®d¯^F5jKxdR	u�NWHk:^@k;6G�C 3
38u	Bk;4D��4c09^HWX°<«>k@5AkB�tWX	>K;0N�i }O9/c6V�i&��i	F5uk¤03/i	F5u	¥���Nd;5;fD^HdX"N/c4JWX4c�N�vK;k:5Hd}���C 3
353	353	3	353	353	3	353	353	3	353	353	3	353	363	353	363	3	3535353	363	353	363	3	3535353	363	353	363	3	3535353	363	353	363	3	3535353	363	353	36362

± 9MX"D^:W�K]	;��KN�ck]K9^H=C²V�³
± 9MX"D^:W�K]	;��KN�ck]k:49�vSC´V0³
± 9MX"D^:W�K]	;���LOJ^c^V°C´V0³
± 9MX"D^:W�K]	;qµM:5:WX0:^c	p^>�N�C´Vµ 2k31]k;6l09�XO9Wc09^HdX"N�H6l|G4;kJ5:�Y¶9MX4ck;5Ik;^G=Y�vKH	H	:5;�Ya�5`5¦ku=Y�7k[5g4P^u�362
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± 9MX"D^:W�K]	;qµ/D/@4H6]k;=C²Vµ 2k3¢L"Jk9�X�T6j4xdR	u{V0;	J6]k;^G�l09^:5; 362
± 9MX"D^:W�K]	;qµ/9/c4;^GKJ^c09W@�C´Vµ 2k3�D^HWX4cKJk9�X"N�c6VK;�;dX5�6LylkH^G�c	p^>0;0N�H5l{>4Gk;KDdHdXK]K9Wc09^HdXO9�X4I 362
± 9MX"D^:W�K]	;qµ/D/@ON�>KIWLKGZC²Vµ 2k3���NW;�T6jKPdFkª^_	`f:k9�X0;	J^GyNWHk:d@4;6G�;kJ4DMVz9�Xkc4;^G6X�J5:�N/ck;d> 362
± 9MX"D^:W�K]	;qµWN�L"J5:	:6]	;dX"Nd;=C²Vµ¶243��"Nd;|Ik;WX0;^G�9	D¢Rku5iKP^uzNWHk:d@4;6Gf9�X�>4Gk;KDdHdXK]K9Wc09^HdXO9�X4I 362
± 9MX"D^:W�K]	;qµ�Xk@4;4DWc4H^GZC²Vµ 2k31]k;6l09�XO9Wc09^HdX"N�H6l|c	p6>K;{iK¯dj4;4DWc4H^G=Y·LOJ4D/G4H{i4¯^j5Rk[5�	[ 362
± 9MX"D^:W�K]	;qµM:5:WX0:�L"Jdc6VSC´Vµ 2k3�D^HWX4cKJk9�X"N8P	¸W`{L"JkDWG4H 362
± 9MX"D^:W�K]	;qµ�Lk>"9C´Vµ

2438F5G4HWv�:5;�LyT	HWX�N�cKJWXkcON1362

± ]	;5lK9�X0;1i	jk[^`0P ~ 243�X5�6L4vK;6G&H6lyNM>K;KD	9d;0N 362
± ]	;5lK9�X0;8�	\ o�C��5;kt6  243�VKH6G�9W£kHWX4cKJ5:1]K9dl	ld��N69W@�9/c	p8�5Vq362
± ]	;5lK9�X0;1j	u	g �=C��5�Om 243|J^]5@4;4DWc09^HdX|@4;	:5HKD59Wc5phj 362
± ]	;5lK9�X0;8�kj4� m�C��5;kt6s 243&DdH	;5l5l095D	9^;WX4c&9�X��k@���pO� 362
± ]	;5lK9�X0;|¸�m m�C� 5�	;	t�m/  243&DdH	;5l5l095D	9^;WX4c�N��Om�Y,�4~Y¹D^� 362
± ]	;5lK9�X0;|¸	~ o�C� 5 	;	t�m/ 
± ]	;5lK9�X0;hT	� �=C�º5;Om� 
± ]	;5lK9�X0;{[k� ~	~�C� k~ 243&DdH	;5l5l095D	9^;WX4c&9�Xy;5Bd>4Gk;0N	N69^HWX&lkH^G��k����cO�h362
± ]	;5lK9�X0;{[	o º=C� 5�Om 243&DdH	;5l5l095D	9^;WX4c&9�Xy;5Bd>4Gk;0N	N69^HWX&lkH^G��	o��cO�h362
± ]	;5lK9�X0;hTOmW¯5P5T6[5g	u m�C��5;	  243&DdH	;5l5l095D	9^;WX4c�N19MXn9�X"9/c�9^J	:�>kG4H5lK96:6;0N 362
± ]	;5lK9�X0;hTk~	¯5P5T6[5g	u m�C��5;Om/~

± ]	;5lK9�X0;1�4� �=C�� 243&9MX"9Wc096J5:8c�9�LO;f3^2
± ]	;5lK9�X0;1iKxW¦k� mW~ 243�X5�6L4vK;6G&H6l&Hd�kc6>	�kc|c�9�LO;KNh362
± ]	;5lK9�X0;1�5b0xW\	` ºk~5�5�=C�� 243�X5�6L4vK;6G&H6lyNd;4D^HdX4]�Nh9MX�c5}4H1V0Hd�kGON 362
± ]	;5lK9�X0;8\4[5g575Rk[5¥ o�C��	~5;6o 243�X5�6L4vK;6G&H6lyNd;4D^HdX4]�Nh9MXyJ8V�J5:6l�]4Jdpy362
± ]	;5lK9�X0;1FO® �=C�m�o"m/�5r	~5 k�6�k�6s	r	s 243�>O9�362

± ]	;5lK9�X0;{¤6_"®�i �=C�� 243{I6G�9d]8v0Hd�5XK]kJ^G�9d;0N19�XfB 3^2
± ]	;5lK9�X0;{¤6_4[5¤ ~5�=C��
± ]	;5lK9�X0;1¥5_"®�i �	�=C�� 243{I6G�9d]8v0Hd�5XK]kJ^G�9d;0N19�X�p 3^2
± ]	;5lK9�X0;1¥5_4[5¤ �5�=C��

± ]	;5lK9�X0;1i	F	u	¤ ~ 2k3�X0H�CaF	uON|9MXfB&]09WGk;KD/c�9^HWX�H6l|F	ufJ^G5GKJdpy362
± ]	;5lK9�X0;1i	F	u5¥ ~ 2k3�X0H�CaF	uON|9MX�p�]09WGk;KD/c�9^HWX�H6l|F	ufJ^G5GKJdpy362

2k38�4H^cKJ	:8XKH=CaF5uON8�|i	F5uk¤K3Wi	F5u	¥�362
± ]	;5lK9�X0;8_4¤4P/¦4§ � 2k3�X0H�CQB|>KHK9MX4cON�>0;6GzN��	v4I5G�9W]f362
± ]	;5lK9�X0;8_k¥KP/¦4§ � 2k3�X0H�Cap�>KHK9MX4cON�>0;6GzN��	v4I5G�9W]f362

± ]	;5lK9�X0;8_4¤ ��i	F5uk¤K3/_4¤kPW¦k§"� 2k3�_4¤&�{X	�^L4vK;6G&H6l�B{L�;0N�V|>0H49�X4c�Nh362
± ]	;5lK9�X0;8_k¥ ��i	F5u	¥03/_k¥4PW¦k§"� 2k3�_k¥��{X	�^L4vK;6G&H6l|phL�;0N�V|>0H49�X4c�Nh362

2k3hPW>0J^c�9^J	:�L�;0N�Vn9kN�_4¤{vkp|_k¥z362

243{T^j4H6]k;^_KJ	:5:5HKD�T	HWX�N/c4JWXkcON{3^2

± ]	;5lK9�X0;8`k�Kxdg m�C��	;	t	� 2k3&N5D^J	:	JdG|G4;	:	Jdc�9W@k;{c4H	:5;^GKJWXOD^;�362
± ]	;5lK9�X0;17	gKx5xd` m��	�=C�� 2k38@KJ5:W�0;hH5l&TOm8H^G�Tk~�J^c|}6V"95D�V�c4H	:5;^GKJWXOD^;KN{362
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2k3�D�V0JWXKI	;hl5GkH/L�Gk;k:	Jdc�9/@4;1ckH&JWv"NdHk:/�4ck; 362
± ]	;5lK9�X0;{[5�Kxdg ��`k�Kxdg�3/7	gKx5xd`"� 2k3&N5D^J	:	JdG�JWv"NdH	:W�4ck;{c4H	:5;^GKJWXOD^;�362

243�¦"Nd;^GKt6]	;5lK9�X0;6]�LOJ^c	G09dB&JkD	Dd;0N	NWH6G�L"J4D/G4H�<�®5¬/c6Vn362

243&®6¬Wc^Vn9kN8]k;6l09MX0;5]�9�X�H6G	]k;^G|c4Hh}kG09Wck;�D^H6]k;{}5VO9	DMVz9�X4]k;5B	;0Nh9MX4ckHfN�LOJ	:	:h]	;dX"Nd;
LOJ^c5G�9	Dd;0N�}�9Wc^V�J���G4Hd}�Y�D^Hk:/�6LkX��¶>�J49/G=YQ}6V0;6Gk;ym8�6��GkH^}�Y�D^H	:W�6LkXf�^�|i	jk[^`0P�C

®6¬Wc^V=��JY�9�Y�»���G4;6lk;6Gk;dXOD^;0N¢c6VK;���9�Y¼»��Mc6Vf;WX4c	G5p&H5l|c^V0;�N�L"J	:5:�L"Jdc	G09dB|G4;	J	:&3536JY
}6V0;^G4;zm8�6��9�Y�»&�^�|i	jk[^`0P�C��6VK;�N�L"J5:	:�LOJ^c	G09dBhGkHd�kc�9�XK;0N19�Xf]k;WX�NW;=C´V
}4H6G6A�}O9Wc^V{L"Jdc	G09	D^;KN|N/ckH6Gk;5]1vkpyD^Hk:/�6LkXz9�XzJ�~	t^]09�LO;dX"N59dHdX�J5:{JdG	G4J^pZC®MX�T�Y
JdG	G4J^pON8J^G4;f9MXK]	;5Bk;6]�N/c4J^G5c�9�X4I&J^c���YaX0H^cqm�C�362

± ]	;5lK9�X0;�®5¬Wc^V=��J�Y�9�Y�»0� ��J=½�»	t�mM¾Z½�9^t�mM¾O�

2438�5p6>K;¿<?¦�Nd;^G5RKJ^cKJ
DdHdXkcKJ49MX�N¢>kG4HWv�:5;�LqD^HWX�N�cKJWXkcON�Y?>4Gk;KDdHdXK]K9Wc09^HdXK;6G�v�:6HKD�A"N�Y?>"9W@kH6cfJdG	GKJdpON�Y
I6G�9W]�D^HdX"N/c4JWX4c�N�YUJWXK]{>kG4H4D^;0N5NdH^Gf9�X4]095D^;0N{362

c	p^>0;6]k;5lfN/c	G^�"D/c�À
G4;	J	:h�5o�YH/LSY,]	B�Y,]5p=YaV4]0DdH�Y�V0J4D^H�YQ@k]KD^H�Á
G4;	J	:8�K;5B5cZ½Âi5jk[6`KP43��¼_4¤kPW¦k§k�4~K�63��¼_k¥4P/¦k§k�	~0��¾�Á
9�Xkc4;6Ik;6G�L0pK¯/>0;�Y¶9kN��	vKB�Y¶9kN��	vkp=YaX4@WL�B0NM�	v�Y?Xk@dL�B0NM�5v�~�Á
_kF�®^¯6T	H/L5LqD^H�L	LSÁ

Ã�3�¦"Nd;^G5R0JdcKJÁ

c	p^>0;6]k;5lfN/c	G^�"D/c�À
@4H49d]�3Wl4¯6]kJ^c4J�Á
G4;	J	:�353WFS½²_4¤kPW¦4§	¾Z½²_k¥KP/¦4§	¾�YU3	35¬�vK]�½´_k¤4PW¦k§k¾�½´_k¥4PW¦k§k¾�Á
9�Xkc4;6Ik;6Gf3�>"9/@4H^cS½´_k¤4P/¦4§k¾�½´_	¥KPW¦k§k¾�Á

Ã�3WF5G4;4D^HdX	R0JdcKJ�Á

2438F5G�9/@KJ^ck;1\K;	:W>K;6G|7^�	X"D/c�9dHdX�N1362

N/c4J^c09	D�F5G4;KDdHdX	R0J^c4J1[k:	:5H4DWF5G4;KDdHdX	R0J^c4J���¦�Nd;^G5RKJ^cKJ�]4J^c4J0��Á
N/c4J^c09	D�@kHK9d]y®�X"9/c6¦�NW;6G6R0J^c4J���9�X4ck;5I	;6G�L0p4¯W>K;�Ya_	FO®^¯6T	H�L	LqDdH/L	LSY�¦�NW;6G6R0J^c4J{]4JdcKJK��Á
N/c4J^c09	D�@kHK9d]|75G4;5;6F	Gk;KDdHdXkRKJ^c4J���F5G4;4D^HdX	R0JWcKJ¨>4]4J^c4J0��Á
N/c4J^c09	D�@kHK9d]�P6;6c�®MX"9/c�9^J	:^F5G4H6l096:6;0N���iK¯dj4;kDWckH6G¢��Ya¦�Nd;^G5RKJ^cKJ1]4J^c4J0��Á
N/c4J^c09	D�@kHK9d]|F5G�9MX4cKx/�4c^>	�4c���9MX4c4;6Ik;^G�L0pK¯/>0;�Ya_kF�®^¯5T5H/L5LqD^H�L	L°Y,:5HdX4I�9�Xkcy9^Hd>kcS½Â¾�Y

G4;	J	:{GkHd>4cZ½Ä¾�YQiK¯dj4;KD/c4H^G1�ZY,Gk;kJ	:8c"��Á
N/c4J^c09	D�@kHK9d]|F5G�9MX4c	709�X0J	:	PdcKJdcON���:5HWXKIh9�Xkcy9^HW>4cS½Â¾O��Á
N/c4J^c09	D�@kHK9d]|§4P5;WXK]���_kF�®^¯5T5H/L5LzDdH/L	LSY¶9�Xkc4;6Ik;6G�L0pK¯/>0;�Y¶9�Xkc4;5I	;6G�9	NM�5vKB�Y�9�X4ck;5I	;6G�9	NM�	vkp=Y

9MX4c4;6Ik;^G�]�N69d£k;6B�Y¶9MX4ck;5Ik;^G�]�N69d£	;6p=Y�G4;	J	:8�K]kJ^c4J=½Ä¾���Á
N/c4J^c09	D�@kHK9d]|§6`K;4DW@	FkH0N�c��¼_	FO®d¯5T	H�L	L�D^H�L	LSYa_kF�®^¯d`4;5�d�0;0N�chGk;5�^�K;0N�cS½Ä¾�Y�9MX4c4;6Ik;^G�L0p4¯W>K;�Y

9�Xkc4;5I	;6G�9	NM�5vKB�Y�9�X4ck;5I	;6G�9	NM�	vkp=Y
ñ ø



9�Xkc4;5I	;6G�]0N59W£k;5B�Y¶9�Xkc4;6Ik;6G|]�N59W£k;^p=Y
G4;	J	:8�0;6B5cZ½Ä¾�YaG4;kJ5:�v	�4l	l	;6GS½Â¾O��Á

N/c4J^c09	D�@kHK9d]|§6`K;4DW@5bKJ49/c��¼_	FO®d¯d`K;6�^�K;0N/c�Gk;5�d�0;0N�cS½Â¾�Y�9MX4ck;5Ik;^G�9kN��	v4B�Y¶9MX4c4;6Ik;^Gf9kN��	vkp=Y
9�Xkc4;5I	;6G�]0N59W£k;5B�YQG4;	J	:8�K;5B5cZ½Ä¾�YaG4;	J	:8v5�Kl	l	;6GZ½Ä¾O��Á

N/c4J^c09	D�@kHK9d]{�OD^H�L	LZ��9�Xkc4;5I	;6G1i=YUGk;kJ	:{c�YUiK¯dj4;KD/c4H^G1�ZYQ¦"Nd;6G6R0JdcKJ1]kJ^c4J0��Á
N/c4J^c09	D�@kHK9d]�lKD6J5:4D���9�Xkc4;5I	;6G1i=YUGk;kJ	:{c�YUG4;	J	:8�K]kJ^c4J=½Ä¾�YaGk;kJ	:h]d�K]kJ^cKJ�½Ä¾�Y?¦�NW;6G6R0J^c4J{]4JdcKJK��Á

24387^�	XODWc�9dHdX"N�TkJ5:	:6;5]{v4p�c^V0;�T^jKxdR	u�P5H	:^@k;6G�3^2

N/c4J^c09	D�@kHK9d]�l��9MX4c4;6Ik;^Ghi=YUGk;kJ5:{c=YUiK¯dj4;4DWc4H^G{�ZYUi4¯^jk;KDWckH6G8�K]kH^c=YU@kHK9d]�3dl4¯^]4JdcKJ0��Á

N/c4J^c09	D|9MX4c�F	Gk;KDdHdXK]��9MX4c4;6Ik;^G{i�YUG4;kJ5:1c6X�YUiK¯dj4;KD/c4H^G{�ZYUi4¯^j4;4DWckH6G�ld�ZYav0H5Hk:6;|»	HdA�Y
v0H	H	:5;�3d»KDM�4G	F5c	G�YaG4;	J	:hIkJ�L	LOJ�YQi4¯^jk;KDWckH6G&;d}kc�YQG4;	J	:8VZY
G4;kJ5:��4GkHd�5XK]�Y,:5HdX4I�9�Xkcy3�XKl	;6F5c	G=Y�@4H49d]�3WF4¯6]kJ^cKJY
iK¯^jk;KD/c4H6G{@	ck;/L4>�m�YQi4¯^jk;KDWckH6G|@5c4;�L4>�~YQiK¯dj4;4DWc4H^Gh@5c4;/Lk>0�0��Á

N/c4J^c09	D|9MX4c�FKP6Hk:d@4;��9�Xkc4;5I	;6G1i=YUGk;kJ	:{c^XZYUi4¯^j4;4DWckH6G1��YUiK¯dj4;KD/c4H^G�l^��YUiK¯^jk;KD/c4H6G{@	ck;/L4>�Y
Gk;kJ	:hIkJ�L5L"J�YaiK¯^jk;KD/c4H6G|;^}	c=YUG4;	J	:h]	;k:^c4J�Y:6HdX4If9�Xkcy3�XKl	;6F5c	G=Y
i4¯^j4;4DWckH6G|G�Y¹9�X4cf:dG=YU@kHK9d]�3WFK¯^]4JdcKJ�YaiK¯^jk;KD/c4H6Gh£O��Á

24353	353	3	353	353	3	353	353	3	353	353	3	353	363	353	363	3¹_0Jk9�X&F5G4H6I5GKJMLq3	353	353	3	353	353	3	353	353	3	353	353	3	353	363	353	363	362

L"Jk9�X���9�Xkc�J^G	I0D�Y¶D�V0J^Gy36JdGkI6@S½Ä¾��
À
G4;	J	:�J/v�N/ckHk:YQG4;	:^c4H	:�YQc�YUc4HW�4c=YaG4Hd>kcS½�x^F	�4¯	P4®dÅ6u	¾�Á
:5HWXKI�9MX4cy9^HW>4cZ½�x^F5�K¯5PK®dÅ^uk¾�Á
iK¯dj4;4DWc4H^G{�ZÁ
¦�NW;6G6R0J^c4J{]4JdcKJÁ
F	Gk;KDdHdXkRKJ^c4J�>4Gk;5]kJ^cKJÁ
@4H49d]�35DW@4H6]k;	¯�LO;�L°Á
9�Xkcy9^HW�4c=Y,lk:	J^I�Á
9�Xkc4;6Ik;6G1X0;5��Y�:5H4D6J	:5¯^i�Y«L0p4¯W>K;�YaX	>K;0N�Á
L"JkD�Vku6X4@5�	p^>0;�LOJ4DMV4u6Xk@=Á
_kF�®^¯6T	H/L5LqD^H�L	LSÁ

243|P6;6ch>4GkHdv0:5;/LnN59W£k;1X0;6��362

X0;6����i	jk[^`0Pk3/_4¤K3/_	¥=Á

243{ª	;6ch>4GkHKDd;0N	NWH6G8X	�6Lkv0;^G�JWX4]|c4H6c4J	:�X5�6Lkv0;6G�H5l{>0;�Æ�N|3^2

_kF�®^¯4®MX"9/c���Ç4J^G	I0D�YaÇkJ^GkI6@"��Á
D^H�L	Ly�|_kF�®^¯6Tkxd_5_0¯Wb0xd`	g5R=Á
_kF�®^¯6T	H/L5L"¯4N59d£	;��D^H/L5L°Y?Ç^X5>0;KNk��Á
_kF�®^¯6T	H/L5L"¯dGKJWX	A���D^H/L5L°Y?ÇWLKpK¯/>0;���Á

9dlÈ��X	>0;KN�ÉÄ�|i5F	u	¤03Wi5F	u5¥"��À
ñ ú



9dl��ÂL0pK¯/>0;h�5�&���
>4G09�X4c	l��WµMÊWX{X	>K;0NW�5Ë	]f9	N�X0H^c�;5�^�0J	:{ckHhi	F	u	¤03/i	F	u5¥k�5Ë	]4Ê/Xµ�Y«X5>0;KN�Y�i5F	u	¤03Wi5F	u5¥"��Á

G4;^c6�4G^X=�Mm5��Á
Ã

243|P6;6cf:5H4D6J5:|:5;WXKI5c^Vz362

:5H4D6J5:	¯^i|�&i5jk[^`0P43�_4¤kPW¦4§03/_	¥KPW¦k§=Á

243{[k:	:5H4D6Jdc4;|J/XK]�:6HkJ6]{�"Nd;^G�]4JdcKJ8v�:6HKD�A�ÁJ5:	:5H4D6Jdc4;8>kG4;KDdHdX4]09Wc09^HWX0;6G�v�:6HKD�Ay362

]4JdcKJh�È��¦"Nd;^G5R0JdcKJK�¶L"J5:	:6HKD���N59W£k;	H6l&3W]4JdcKJ0��Á
®MXO9Wc^¦�Nd;^G5RKJ^cKJ��ÄLKpK¯W>K;�YUD^H�L	LSYU]4JdcKJ0��Á
>4Gk;5]kJ^cKJ1��[k:	:6HKDWF5G4;4D^HdX	R0JdcKJn�E]kJ^cKJK��Á
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